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A D V E R T I S E M E N T. 


THE  Committee  appointed  by  the  Royal  Society 
to  diredfc  the  publication  of  the  PhilaJ'dphicM 
Tr ant factions , take  this  opportunity  to  acquaint  the 
public,  that  it  fully  appears,  as  well  from  the  council- 
books  and  journals  of  the  Society,  as  from  repeated 
declarations,  which  have  been  made  in  feveral  for- 
mer P’ranfaftion s,  that  the  printing  of  them  was  al- 
ways, from  time  to  time,  the  fingle  adt  of  the  re- 
fpedtive  Secretaries,  till  the  Forty-feventh  Volume. 
And  this  information  was  thought  the  more  neceffary, 
not  only  as  it  has  been  the  common  opinion,  that  they 
were  publilhed  by  the  authority,  and  under  the  di- 
rection, of  the  Society  itfelf ; but  alfo,  becaufe  feveral 
authors,  both  at  home  and  abroad,  have  in  their  writ- 
ings called  them  the  Pranfaftions  oj  the  Royal  Society. 
Whereas  in  truth  the  Society,  as  a body,  never  did 
intereft  themfelves  any  further  in  their  publication, 
than  by  occalionally  recommending  the  revival  of 
them  to  fome  of  their  fecretaries,  when,  from  the  par- 
ticular circumftances  of  their  affairs,  the  Pninfaftiom 
had  happened  for  any  length  of  time  to  be  intermitted. 
And  this  feems  principally  to  have  been  done  with  a 
view  to  fatisfy  the  public,  that  their  ufual  meetings 
were  then  continued  for  the  improvement  of  know- 
ledge, and  benefit  of  mankind,  the  great  ends  of  their 
firft  inftitution  by  the  Royal  Charters,  and  which  they 
have  ever  fince  fleadily  purfued. 

But  the  Society  being  of  late  years  greatly  inlarged, 
and  their  communications  more  numerous,  it  was 
thought  advileable,  that  a Committee  of  their  Mem- 
bers fhould  be  appointed  to  reconfider  the  papers  read 
before  them,  and  feledt  out  of  them  fuch,  as  they 
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fhould  judge  mod  proper  for  publication  in  the  future 
‘TranfaBions ; which  was  accordingly  done  upon  the 
26th  of  March  1752.  And  the  grounds  of  their  choice 
are,  and  will  continue  to  be,  the  importance  or  fingu- 
larity  of  the  fubjeds,  or  the  advantageous  manner  of 
treating  them  j without  pretending  to  anfwer  for  the 
certainty  of  the  fads,  or  propriety  of  the  reafonings, 
contained  in  the  feveral  papers  fo  publifhed,  which 
muff  dill  reft  on  the  credit  or  judgment  of  their  re- 
fpedive  authors. 

It  is  likewife  necefiary  on  this  occafion  to  remark, 
that  it  is  an  eftabliftied  rule  of  the  Society,  to  which 
they  will  always  adhere,  never  to  give  their  opinion, 
as  a body,  upon  any  fubjed,  either  of  nature  or  art, 
that  comes  before  them.  And  therefore  the  thanks, 
which  are  frequently  propofed  from  the  chair,  to  be 
given  to  the  authors  of  luch  papers,  as  are  read  at 
their  accuftomed  meetings,  or  to  the  perfons,  through 
whofe  hands  they  receive  them,  are  to  be  confidered 
in  no  other  light,  than  as  a matter  of  civility,  in  re- 
turn for  the  refjied  fhewn  to  the  Society  by  thofe 
communications.  The  like  alfo  is  to  be  laid  with 
regard  to  the  feveral  projeds,  inventions,  and  curio- 
lities  of  various  kinds,  which  are  often  exhibited  to 
tile  Society ; the  authors  whereof,  or  thofe  who  ex- 
hibit them,  frequently  take  the  liberty  to  report,  and 
even  to  certify  in  the  public  news-papers,  that  they 
have  met  with  the  higheft  applaufe  and  approbation. 
And  therefore  it  is  hoped,  that  no  regard  will  here- 
after be  paid  to  fuch  reports,  and  public  notices  ; 
which  in  fome  inftances  have  been  too  lightly  cre- 
dited, to  the  diihonour  of  the  Society. 
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▼ 

I.  An  Account  of  the  Eruption  of  Mount 
Vefuvius,  in  1767  .*  In  a Letter  to  the 
Earl  of  Morton,  Prefident  of  the  Royal 
Society , from  the  Honourable  William 
Hamilton,  His  Majefys  Envoy  Extra- 
ordinary at  Naples. 

Naples,  December  29,  1767. 

My  Lord, 

Read  Feb.  n.riTHE  favourable  reception,  which  my 
1768.  acCount  of  laft  year’s  eruption  of 

Mount  Vefuvius  met  with  from  your  Lordfhip,  the 
approbation  which  the  Royal  Society  was  pleafed  to 
fhew,  by  having  ordered  the  fame  to  be  printed  in 
Vol.  LVIII.  B their 


their  Philofophical  Tranfadtions,  and  your  Lordfhip’s 
commands  in  your  letter  of  the  3d  initant,  encourage 
me  to  trouble  you  with  a plain  narrative  of  what 
came  immediately  under  my  obfervation  during  the 
late  violent  eruption,  which  began  October  19,  1767, 
and  is  reckoned  to  be  the  27th  fince  that,  which, 
in  the  time  of  Titus,  deftroyed  Herculaneum  and 
Pompeii. 

The  eruption  of  1766  continued  in  fome  degree 
till  the  10th  of  December,  about  nine  months  in  all, 
yet  in  that  fpace  of  time  the  moutain  did  not  call 
up  a third  of  the  quantity  of  lava,  which  it  difgorged 
in  only  feven  days,  the  term  of  this  laft  eruption. 
On  the  15th  of  December,  laft  year,  within  the 
ancient  crater  of  Mount  Vefuvius,  and  about  twenty 
feet  deep,  there  was  a cruft,  which  formed  a plain, 
not  unlike  the  folfaterra  in  miniature ; in  the  midft 
of  this  plain  was  a little  mountain,  whofe  top  did 
not  rife  fo  high  as  the  rim  of  th©  ancient  crater. 
I went  into  this  plain,  and  up  the  little  mountain, 
which  was  perforated,  and  ferved  as  the  principal 
chimney  to  the  volcano  ; when  I threw  down  large 
ftones,  I could  hear  that  they  met  with  many  ob- 
ftrudtions  in  their  way,  and  could  count  a hundred 
moderately  before  they  reached  the  bottom. 

Vefuvius  was  quiet  till  March  1767,  when  it  be- 
gan to  throw  up  ftones,  from  time  to  time  ; in  April 
the  throws  were  more  frequent,  and  at  night  fire  was 
vilible  on  the  top  of  the  mountain  ; or,  more  pro- 
perly fpeaking,  the  fmoak,  which  hung  over  the 
crater,  was  tinged  by  the  reflection  of  the  lire 
within  the  volcano.  Thefe  repeated  throws  of  cin- 
ders, afhes,  and  pumice  ftones,  encreafcd  the  little 
5 - mountain 
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mountain  fo  much,  that  in  May  its  top  was  vifible 
above  the  rim  of  the  ancient  crater.  The  ' 7th 
of  Augufl  there  i fined  a fmall  firearm  of  lava,  from 
a breach  in  the  fide  of  this  little  mountain,  which 
gradually  filled  the  valley  between  it  and  the  ancient 
crater;  fo  that  the  12th  of  September  the  lava  over- 
flowed the  ancient  crater,  and  took  its  courfe  down 
the  fides  of  the  great  mountain  ; by  this  time,  the 
throws  were  much  more  frequent,  and  the  red  hot 
ftones  went  fo  high  as  to  take  up  ten  feconds  in  their 
fall.  Padre  Torre,  a great  obferver  of  Mount  Ve- 
fuvius,  fays  they  went  up  a bove  1 000  feet. 

The  15th  of  October,  the  height  of  the  little 
mountain  (formed  in  about  eight  months)  was  mea- 
fured  by  Don  Andrea  Pigonati,  a very  ingenious 
young  man  in  his  Sicilian  majefty’s  fervice,  who 
allured  me  that  its  height  was  185  French  feet. 

From  my  villa,  fituated  between  Herculaneum 
and  Pompeii,  near  the  convent  of  the  Calmaldolele 
(marked  7 in  the  inclofed  Plan  I.),  I had  watched 
the  growing  of  this  little  mountain,  and  by  taking 
drawings  of  it  from  time  to  time,  I could  perceive 
its  increafe  moft  minutely ; I make  no  doubt  but  that 
the  whole  of  Mount  Vefuvius  has  been  formed  in 
the  fame  manner ; and  as  thefe  obfervations  feem  to 
me  to  account  for  the  various  irregular  firata,  which 
are  met  with  in  the  neighbourhood  of  volcanos,  I 
have  ventured  to  enclofe  for  your  Lordfhip’s  infpedion 
a<copy  of  the  abovementioned  drawings. 

The  lava  continued  to  run  over  the  ancient 
crater  in  fmall  fireams,  fometimes  on  one  fide,  and 
fome  times  on  another,  till  the  j 8th  of  Odober, 
when  I took  particular  notice  that  there  was  not  the 
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leaft  lava  to  be  feen,  owing,  I imagine,  to  its  being 
employed  in  forcing  its  way  towards  the  place  where 
it  burft  out  the  following  day.  As  I had,  contrary 
to  the  opinion  of  moft  people  here,  foretold  the 
approaching  eruption  a,  and  had  obferved  a great 
fermentation  in  the  mountain  after  the  heavy  rains, 
which  fell  the  13th  and  14th  of  October,  I was 
not  furprifed  on  the  19th  following,  at  feven  of  the 
clock  in  the  morning,  to  perceive  from  my  villa 
every  fymptom  of  the  eruption  being  juft  at  hand. 
From  the  top  of  the  little  mountain  iffiued  a thick  black 
fmoak,  l'o  thick  that  it  feemed  to  have  difficulty  in 
forcing  its  way  out ; cloud  after  cloud  mounted  with 
a hafty  lpiral  motion,  and  every  minute  a volley  of 
great  lfones  were  ffiot  up  to  an  immenfe  height  in 
the  midll  of  thefe  clouds;  by  degrees,  the  fmoak  took 
the  exadt  fhape  of  a huge  pine  tree,  fuch  as  Pliny 
the  younger  defcribed  in  his  letter  to  Tacitus,  where 
he  gives  an  account  of  the  fatal  eruption  in  which 
his  uncle  periffied b.  This  column  of  black  fmoak, 

a This  plainly  appears  from  the  following  extract  of  a letter, 
from  the  fame  gentleman  to  the  prefident,  dated  Naples,  Octo- 
ber 6,  176 7.  “ Mount  Vefuvius  is  preparing  for  another 

“ eruption,  or  rather  a fecond  part  of  the  laft,  as  it  has  never 
“ been  quiet  fince  the  beginning  of  the  year  1765.  The  lava 
“ already  runs  over  the  crater ; and  by  the  quantity  of  ftones 
“ and  afhes,  the  montagnola  has  almoft  filled  the  crater,  and 
“ has  rifen  at  Icaft  80  feet  within  thefe  laft  three  months.” 

b Thefe  are  his  words.  “ Nubes  (incertum  procul  intuenti- 
“ bus  ex  quo  monte  Vefuvium  fuifte  poftea  cognitum  eft)  orie- 
“ batur,  cujus  fimilitudinem  & forinam,  non  alia  magis  arbor, 
li  quam  pinus  exprefterit.  Nam  longiflimo  veleti  trunco  data 
“ in  altum,  quibufdam  ramis  difFundebatur,  credo  quia  reccnti 
4t  fpiritu  eveefta,  dein  fenefeente  eo  deftituta,  aut  etiam  pondere 
“ fuo  vidta,  in  latitudinem  evanefeebat : Candida  interdum,  in- 
“ terdum  fordida  & maculofa,  prout  terrain  cineremve  iuftu- 
“ lerat.”  PI  in . Lib.  VI,  Ep.  16. 
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after  having  mounted  an  extraordinary  height,  bent 
with  the  wind  towards  Caprea,  and  adually  reached 
over  that  ifland,  which  is  not  lefs  than  28  miles 
from  Vefuvius. 

I warned  my  family  not  to  be  alarmed,  as  I ex- 
pected there  would  be  an  earthquake  at  the  moment 
of  the  lava’s  burfting  out  5 but  before  eight  of  the 
clock  in  the  morning  I perceived  that  the  mountain 
had  opened  a mouth,  without  noife,  about  100  yards 
lower  than  the  ancient  crater,  on  the  fide  towards 
the  Monte  di  Somrna;  and  I plainly  perceived,  by  a 
white  fmoak,  which  always  accompanies  the  lava, 
that  it  had  forced  its  way  out : as  foon  as  it  had  vent, 
the  fmoak  no  longer  came  out  with  that  violence 
from  the  top.  As  I imagined  that  there  would  be 
no  danger  in  approaching  the  mountain  when  the 
lava  had  vent,  1 went  up  immediately,  accompanied 
by  one  peafant  only.  1 paffed  the  hermitage  (3. 
in  Plan  L),  and  proceeded  as  far  as  the  fpot  marked 
( x ),  in  the  valley  between  the  mountain  of  Somma 
and  that  of  Vefuvius,  which  is  called  Atrio  di  Cavallo. 
I was  making  my  obfervations  upon  the  lava,  which 
had  already,  from  the  fpot  (E)  where  it  firffc  broke 
out,  reached  the  valley,  when,  on  a fudden,  about 
noon,  I heard  a violent  noife  within  the  mountain, 
and  at  the  fpot  (C)  about  a quarter  of  a mile  off  the 
place  where  I flood,  the  mountain  fplit ; and,  with 
much  noife,  from  this  new  mouth  a fountain  of  li- 
quid fire  (hot  up  many  feet  high,  and  then  like  a 
torrent  rolled  on  diredtly  towards  us.  The  earth  (hook 
at  the  fame  time,  that  a volley  of  pumice  ftones  fell 
thick  upon  usj  in  an  inflant,  clouds  of  black  fmoak 
and  afhes  caufed  almoft  a total  darknefs ; the  explo- 
sions 
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fions  from  the  top  of  the  mountain  were  much 
louder  than  any  thunder  I ever  heard,  and  the  fmell 
of  the  fulphur  was  very  cffenfive.  My  guide  alarm- 
ed took  to  his  heels  ; and  I muff  confefs  that  I 
was  not  at  my  eafe.  I followed  clofe,  and  we  ran 
near  three  miles  without  hopping ; as  the  earth  con- 
tinued to  (hake  under  our  feet,  1 was  apprehenfive  of 
the  opening  of  a frefh  mouth,  which  might  have 

cut  off  our  retreat.  I alfo  feared  that  the  violent 

» 

explofions  would  detach  fome  of  the  rocks  off 
the  mountain  of  Somma,  under  which  we  were 
obliged  to  pafs  ; belides,  the  pumice-ftones,  falling 
upon  us  like  hail,  were  of  luch  a fize  as  to  caufe  a 
difagreeable  fen  fat  ion  upon  the  part  where  they  fell. 
After  having  taken  breath,  as  the  earth  hill  trembled 
greatly,  I thought  it  moff  prudent  to  leave  the 
mountain,  and  return  to  my  villa,  where  I found 
my  family  in  a great  alarm  at  the  continual  and 
violent  explofions  of  the  volcano,  which  fhook  our 
houfe  to  its  very  foundation,  the  doors  and  windows 
fwinging  upon  their  hinges.  About  two  of  the 
clock  in  the  .afternoon  another  lava  forced  its  way  out 
of  the  fame  place  from  whence  came  the  lava  laft  year, 
at  the  fpot  marked  B (in  Plan  II.),  fo  that  the  con- 
flagration was  foon  as  great  on  this  fide  of  the  moun- 
tain as  on  the  other,  which  I had  juft  left. 

The  noife  and  fmell  of  fulphur  encreafing,  we 
removed  from  our  villa  to  Naples;  and  I thought 
proper,  as  I palled  by.Portici,  to  inform  the  court 
of  what  I had  feen  ; and  humbly  offered  it  as  my 
opinion,  that  his  Sicilian  majefty  fhould  leave  the 
neighbourhood  of  the  threatening  mountain.  How- 
ever, the  court  did  not  leave  Portici  till  about  twelve 
of  the  clock,  when  the  lava  had  reached  as  far  as 
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(4.  in  Plan.  I.)  I obferved,  in  my  way  to  Naples, 
which  was  in  lefs  than  two  hours  after  I had  left  the 
mountain,  that  the  lava  had  actually  covered  three 
miles  of  the  very  road  through  which  we  had  re- 
treated. It  is  aftonifhing  that  it  fhould  have  run  fo 
faff ; as  I have  fince  leen,  that  the  river  of  lava,  in 
the  Atrio  di  Cavaiio,  was  60  and  70  feet  deep,  and 
in  fome  places  near  two  miles  broad.  When  his 
Sicilian  majefty  quitted  Portici,  the  noife  was  greatly 
increafed,  and  the  confufion  of  the  air  from  the  ex- 
plolions  was  fo  violent,  that,  in  the  king’s  palace, 
doors  and  windows  were  forced  open,  and  even  one 
door  there,  which  was  locked,  was  neverthelefs  burfl 
open.  At  Naples,  the  fame  night,  many  windows 
and  doors  dev/  open  ; in  my  houle,  which  is  not  on 
the  fide  of  the  town  next  Vefuvius,  I tried  the  ex- 
periment of  unbolting  my  windows,  when  they  flew 
wide  open  upon  every  explofion  of  the  mountain. 
Befides  thefe  explofions,  which  were  very  frequent, 
there  was  a continued  fubterraneous  and  violent 
rumbling  noife,  which  lafted  this  night  about  five 
hours.  I have  imagined  that  this  extraordinary  noife 
might  be  owing  to  the  lava  in  the  bowels  of  the 
mountain  having  met  with  a depofition  of  rain  wa- 
ter, and  that  the  conflict  between  the  fire  and  the 
water  may,  in  fome  meafure,  account  for  fo  ex- 
traordinary a crackling  and  hiding  noife.  Padre 
Torre,  who  has  wrote  lb  much  and  fo  well  upon  the 
fubjedt  of  Mount  Vefuvius,  is  alfo  of  my  opinion ; 
and  indeed  it  is  natural  to  imagine,  that  there  may 
be  rain  water  lodged  in  many  of  the  caverns  of  the 
mountain,  as,  in  the  great  eruption  of  Mount  Vefu- 
vius in  1663,  it  is  well  attefted,  that  feveral  towns, 

among 
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among  which  Portici  and  Torre  del  Greco,  were 
deftroyed  by  a torrent  of  boiling  water  having  burft 
out  of  the  mountain  with  the  lava,  by  which 
thoufands  of  lives  were  loft.  About  four  years  ago, 
Mount  Etna  in  Sicily  threw  up  hot  water  alfo, 
during  an  eruption. 

The  confufion  at  Naples  this  night  cannot  be  de- 
fer i bed ; his  Sicilian  majefty’s  hafty  retreat  from 
Portici  added  to  the  alarm  ; all  the  churches  were 
opened  and  filled,  the  ftreets  were  thronged  with 
proceffions  of  faints  ; but  I Qiall  avoid  entering  upon 
a defeription  of  the  various  ceremonies  that  were 
performed  in  this  capital,  to  quell  the  fury  of  the 
turbulent  mountain. 

Tuefday  the  20th,  it  was  impoflible  to  judge  of 
the  lituation  of  Vefuvius,  on  account  of  the  fmoak 
and  allies  which  covered  it  entirely,  and  fpread  over 
Naples  alfo,  the  fun  appearing  as  through  a thick 
London  fog,  or  a fmoaked  glafs  ; fmall  allies  fell  all 
this  day  at  Naples.  The  lavas  on  both  fides  of  the 
mountain  ran  violently;  but  there  was  little  or  no 
noife  till  about  nine  o’clock  at  night,  when  the 
fame  uncommon  rumbling  began  again,  accompanied 
with  explofions  as  before,  which  lafted  about  four 
hours;  it  feemed  as  if  the  mountain  would  fplit  in 
pieces  ; and,  indeed,  it  opened  this  night  almoft 
from  the  fpot  E to  C (in  Plan  I.).  The  inclofed 
plans  were  taken  upon  the  fpot  at  this  time,  when 
the  lava’s  were  at  their  height ; and  I do  not  think 
them  exaggerated.  The  Parifian  barometer  was,  as 
yefterday,  at  27.  9,  and  Fahrenheit’s  thermometer 
at  70  degrees  ; whereas,  for  fome  days  preceding  the 
eruption,  it  had  beeen  at  65  and  66.  During  the 
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confufion  of  this  night  the  prifoners  in  the  publick 
^ail  attempted  to  efcape,  having  wounded  the  jailer, 
but  were  prevented  by  the  troops.  The  mob  alfo 
fet  fire  to  the  cardinal  archbifhop’s  gate,  becaufe  he 
refufed  to  bring  out  the  relicks  of  Saint  Januarius. 

Wednefday  21ft  was  more  quiet  than  the  pre- 
ceding days,  though  the  lavas  ran  brifkly.  Portici 
was  once  in  fome  danger,  had  not  the  lava  taken  a 
different  courle,  when  it  was  only  a mile  and  a half 
from  it ; towards  night  the  lava  flackened. 

Thurfday  2 2d,  about  ten  of  the  clock  in  the 
morning,  the  fame  thundering  noife  began  again, 
but  with  more  violence  than  the  preceding  days ; the 
oldeft  men  declared  they  had  never  heard  the  like, 
and,  indeed,  it  was  very  alarming  ; we  were  in  ex- 
pectation every  moment  of  fome  dire  calamity.  The 
afhes,  or  rather  fmall  cinders,  fhowered  down  fo 
faft,  that  the  people  in  the  ftreets  were  obliged  to 
ufe  umbrellas,  or  flap  their  hats,  thefe  afhes  being 
very  offenfive  to  the  eyes.  The  tops  of  the  houfes, 
and  the  balconies,  were  covered  above  an  inch  thick 
with  thefe  cinders.  Ships  at  fea,  twenty  leagues  from 
Naples,  were  alfo  covered  with  them,  to  the  great 
aftonifhment  of  the  failors.  In  the  midfl  of  thefe 
horrors,  the  mob  growing  tumultuous  and  impatient, 
obliged  the  cardinal  to  bring  out  the  head  of  Saint 
Januarius,  and  go  with  it  in  proceflion  to  the  Ponte 
Maddalena,  at  the  extremity  of  Naples,  towards 
Vefuvius  j and  it  is  well  attefled  here,  that  the 
eruption  ceafed  the  moment  the  Saint  came  in  fight 
of  the  mountain  ; it  is  true  the  noife  ceafed  about 
that  time,  after  having  lafled  five  hours,  as  it  had 
done  the  preceding  days. 
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Friday  23d,  the  lavas  Hill  ran,  and  the  mountain 
continued  to  throw  up  quantities  of  Hones  from  its 
crater;  there  was  no  noife  heard  at  Naples  this  day, 
and  but  little  allies  fell  there. 

Saturday  24th,  the  lava  ceafed  running  ; the  ex- 
tent of  the  lava,  from  the  fpot  C (Plan  I.),  where  I 
law  it  break  out,  to  its  extremity  F,  where  it  fur- 
rounded  the  chapel  of  Saint  Vito,  is  above  fix  miles. 
In  the  Atrio  di  Cavallo,  and  in  a deep  valley,  that 
lies  between  Vefuvius  (1.),  and  the  hermitage 
(3.),  the  lava  is  in  lome  places  near  two  miles 
broad,  and  in  moff  places  from  60  to  70  feet  deep  ; 
at  ( 4.)  the  lava  ran  down  a hollow  way,  called 
Folia  grande,  made  by  the  currents  of  rain  water;  it 
is  not  lefs  than  200  feet  deep,  and  100  broad;  yet 
the  lava  in  one  place  has  filled  it  up.  I could  not 
have  believed  that  fo  great  a quantity  of  matter  could 
have  been  thrown  out  in  fo  Ihort  a time,  if  I had 
not  fince  examined  the  whole  courfe  of  the  lava  my- 
felf.  This  great  compact  body  will  certainly  retain 
lome  heat  many  months ; at  this  time,  much  rain 
having  fallen  for  fome  days  paid,  the  lava  fmoaks,  as 
if  it  ran  a-freth : and  about  ten  days  ago,  when  I 
was  up  the  mountain  with  Lord  Stormont,  we 
thruff  flicks  into  the  crevices  of  the  lava,  which  took 
fire  immediately:  But  to  proceed  with  my  journal. 

The  24th  Vefuvius  continued  to  throw  up  Hones 
as  on  the  preceding  days ; during  the  whole  of  this 
eruption  it  had  differed  in  this  circumflance  from  the 
eruption  of  1766,  when  no  ffones  were  thrown  out 
of  the  crater  from  the  moment  the  lava  ran  freely. 

Sunday  25th,  fmall  allies  fell  all  day  at  Naples  ; 
they  iffued  from  the  crater  of  the  volcano,  and  formed 
I a vail 
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a vaft  column,  as  black  as  the  mountain  itfelf,  fo 
that  the  fhadow  of  it  was  marked  out  on  the  furface 
of  the  fea ; continual  flafhes  of  forked,  or  zig-zag 
lightning  fhot  from  this  black  column,  the  thunder 
of  which  was  heard  in  the  neighbourhood  of  the 
mountain,  but  not  at  Naples ; there  were  no  clouds 
in  the  iky  at  this  time,  except  thofe  of  fmoak  ifluing 
from  the  crater  of  Vefuvius.  I was  much  pleafed 
with  this  phenomenon,  which  I had  not  feen  before 
in  that  perfection. 

Monday  26th,  the  fmoak  continued,  but  not  fo 
thick,  neither  were  there  any  flaflies  of  the  mountain 
lightning.  As  no  lava  has  appeared  after  this  column 
of  black  fmoak,  which  mud  have  been  occafloned 
by  fome  inward  operation  of  fire,  I am  apt  to  think 
that  the  lava,  which  fhould  naturally  have  followed 
this  fymptom,  has  broke  its  way  into  fome  deeper 
cavern,  where  it  is  filently  brooding  future  mifchiefj 
and  I fhall  be  much  miftaken  if  it  does  not  break  out 
a few  months  hence. 

Tuefday  27th,  no  more  black  fmoak,  nor  any 
figns  of  eruption. 

Thus,  My  Lord,  I have  had  the  honor  of  giving 
your  Lordfhip  a faithful  narrative  of  my  obfervations 
during  this  eruption,  which  is  univerfally  allowed  to 
have  been  the  mod  violent  of  this  century  j and  I 
fhall  be  happy  if  it  fhould  meet  with  your  approba- 
tion, and  that  of  the  Royal  Society,  if  your  Lcrd- 
fhip  fhould  think  it  worthy  of  being  communicated 
to  fo  refpe&able  a body. 

I have  juft  fent  a prefent  to  the  Britifh  Mufeum 
of  a compleat  colledtion  of  every  fort  of  matter  pro- 
duced by  Mount  Vefuvius,  which  I have  been  col- 
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le&ing  with  fome  pains  for  thefe  three  years  paft  j 
and  it  will  be  a great  fatisfa&ion  to  me  if,  by  the 
means  of  this  collection,  fome  of  my  countrymen, 
learned  in  natural  hiftory,  may  be  enabled  to  make 
fome  ufeful  difcoveries  relative  to  volcanos c. 

I have  alfo  accompanied  that  collection  with  a 
current  of  lava  from  Mount  Vefuvius;  it  is  painted 
with  tranfparent  colours,  and,  when  lighted  up  with 
lamps  behind  it,  gives  a much  better  idea  of  Vefu- 
vius, than  is  poffible  to  be  given  by  any  other  fort  ot 
painting. 

I have  the  honor  to  be, 

My  Lord, 

Your  Lordfhip's 

molt  obedient, 

and  molt  humble  fervant, 

William  Hamilton. 

0 “ I am  well  convinced,  by  this  collection,  that  many  vari- 
“ egated  marbles,  and  many  precious  {tones,  are  the  produce 
“ of  volcanos  ; and  that  there  have  been  volcanos  in  many  parts 
“ of  the  world,  where  at  prefent  there  arc  no  traces  of  them 
“ vifible.”  This  is  taken  from  a prior  letter  of  Mr.  Hamilton, 
to  the  Prefident,  dated  April  7,  1767. 
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PLATE  I. 

A.  Grater  of  Mount  Vefuvius. 

B.  Mouth  from  whence  came  the  lava  of  1766  ; 

and  which  opened  afrefh,  October  19,  1767, 
and  produced  the  conflagration  reprefented 
in  Plan  II. 

C.  The  mouth  which  opened  at  12  o’clock,  Oc- 

tober 19,  1767,  whilft  I was  at  the  fpot 
marked  x ; from  thence  came  all  the  lava 
reprefented  in  Plan  I. 

D.  The  lava. 

E.  Mouth  from  whence  the  lava  flowed  at  eight 

o’clock,  October  19,  when  the  eruption  be- 
gan firfl.  . 

F.  Chapel  of  Saint  Vito  furrounded  with  lava. 

1.  Vefuvius. 

2.  Mountain  of  Somma. 

3.  Hermitage,  between  which  and  Vefuvius  there 

is  a deep  valley  two  miles  broad. 

4.  The  Fofla  Grande. 

5.  His  Siciliaa  Majefty’s  Palace  at  Portici. 

6.  Church  of  Pugliano. 

7.  Calmaldolefe  Convent,  near  which  is  my  Villa*., 

8.  Saint  Torio. 

9.  Barra. 

10.  Spot,  under  which  lies  Herculaneum. 
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PLATE  II. 

1 vi  a . <> 

A.  Crater  of  Vefuvius. 

B.  Mouth,  from  whence  came  the  lava  of  1766, 

and  which  opened  afrefli  at  two  o’clock, 
Odtober  19,  1767,  and  caufed  the  confla- 
gration on  this  fide  of  the  mountain. 

C.  Mouth  which  opened  at  12  o’clock,  O&ober 

19,  1767,  whilft  I was  at  the  fpot  X , and 
which  produced  all  the  lava  reprefented  in 
Plan  I. 

D.  Rivulets  of  lava,  which  flowed  from  the  crater, 

and  united  with  the  great  river  E. 

F.  Extremities  of  the  lava,  about  five  miles 
from  B. 

1.  Mountain  of  Somma. 

2.  Mount  Vefuvius. 

3.  Montagna  di  Trecafe. 

4.  Trecafe. 

5.  Oratorio  di  Bofco. 

6.  Ottaiano. 

PLATE  III. 

Views  of  the  gradual  increafe  of  the  little  mountain 
within  the  ancient  crater ; and  of  the  prefent 
lhape  of  Mount  Vefuvius. 
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Received  November  26,  1767. 

II.  Extract  of  a Letter , dated  Vienna  April 
4,  1767,  from  Father  Jofeph  Lielganig, 
fefuitj  to  Dr.  Bevis,  F.  R.  S.  containing 
a fhort  Account  of  the  Meafurement  of  'Three 
Degrees  of  Latitude  under  the  Meridian  of 
Vienna. 


Read  Feb.  O S T paucas  feptimanas  prelo  com- 

17 67 ' JL  mittam  opufculum  meum  de  di- 

menfione  trium  fere  graduum  meridiani  noftri,  Augu- 
ffae  noftrse  juffu  a me  fufcepta.  Gontinetur  arcus  totus 
quem  dimenfus  fum,  inter  pagum  Sobiefchiz  (Brunna, 
Moraviae  urbe,  3V  borealiorem)  ac  inter  Varafdinum 
Croatiae.  Arcum  terreffrem  definivi  22  triangulis 
fat  magnis,  fi  ea  demam,  quae  duas  bafes  (quarum 
quaevis  6000  hexapedarum  Parifinarum  fuperat)  cum 
triangulorum  ferie  connedtunt.  Arcus  coeleflis  am- 
plitudinem  determinavi  per  obfervationes  plurium 
fixarum,  quas  feci  fedtore  decern  pedum,  non  in  ex- 
tremis duntaxat  arcus  mei,  locis  Sobiefchizii  videlicet 
et  Varafdini,  verum  etiam  Brunnae,  Viennae,  et 
Graecii,  Styriae  metropoli : quo  magnitudinem  unius 
grad  us,  turn  ex  arcu  toto,  turn  ex  interjedtis  partiali- 
bus  arcubus  deducere  liceret.  Nec  imprudenter  id 
a me  adtum  effe  eventus  docuit : nam  gradum  inter 
Viennam  et  Graecium  interceptum  186  hexapedas 
Parifinas  minorem  reperi  eo,  qui  Vienna  Brunnam, 
Boream  verfus  porrigitur,  Varafdinenfem  fere  300 
hexapedis  Brunnenii  majorem.  lnfignem  hanc  dif- 
ferentiam  attradiioni  ingentium  Styriae  fuperioris  acin- 
ferioris  montium,  quibus  Graecium  fubjicitur,  tri~ 
buendani  effe  oflendam.  Adjedta  pagina  compendia 
totius  laboris  ac  opufculi  mei  fummam  exhibet. 
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Received  November  16 , 1767.' 

III.  ^ EJfay  on  the  Force  of  Percujfion > 
by  William  Richardfon,  M.  D.  commu~ 
nicated  by  William  Heberden,  M.  D, 
F.  R . S. 

Read  Feb.  18,^ TTHEN  we  confider  the  extraor- 
W dinary  advancement  in  natural 
philofophy,  from  the  furprifing  difcoveries  of  the 
great  Sir  Ifaac  Newton,  and  other  ingenious  men, 
who  have  followed  his  example  ; it  may  afford  mat- 
ter of  the  greateft  wonder,  to  find  the  moft  acute 
philofophers  ff ill  contending,  whether  the  force  of 
percuffion  be  in  proportion  to  the  velocity  of  bodies 
in  motion,  or  the  fquares  of  thofe  velocities. 

Sentiments  fo  oppofite  in  their  nature,  and  fo 
ftrongly  fupported  by  their  refpedive  advocates,  may 
well  make  a cautious  perfon  fufped,  that  nothing  is 
to  be  difcovered  with  certainty  in  the  operations  of 
nature.  In  which  opinion  he  may  be  the  more  con- 
firmed from  this  confideration,  that  the  prefen t 
difpute  is  not  about  objects  far  removed  from  our 
observation,  but  fuch  adions  of  bodies  as  do  con- 
flantly  occur  to  our  fenfes,  and  which  without  dif- 
ficulty may  be  reduced  to  experiment. 

What  then  can  be  the  reafon,  after  fuch  variety 
of  experiments  have  been  made,  why  this  matter  is 
not,  before  this  time,  brought  to  a decifion  ? The 
Vol.  LVIIL  D fault 
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fault  cannot  be  in  the  experiments  themfelves,  the 
chief  of  which  have  been  often  repeated,  and  that 
in  the  mod  accurate  manner : it  muft,  therefore,  be 
in  the  ufe  which  has  been  made  of  them,  in  the 
eroundlefs  inferences  which  have  been  drawn  from 

o 

them* 

Thofe  who  have  wrote  belt  on  this  fubjeCt  (whe- 
ther in  fupport  of  the  velocities,  or  the  fquares  of 
velocities)  feem  to  me  to  have  inferred  more  from 
the  principle  they  maintain  than  what  they  bring 
fufficient  arguments  to  juftify  ; by  which  means  they 
blend  truth  with  error,  and  the  more  they  endeavour 
to  illuftrate  their  refpedtive  do&rines,  the  more  they 
render  them  perplexed  and  confufed.  For  the  truth 
of  what  I have  advanced,  I appeal  to  the  two  fol- 
lowing inftances. 

Thofe  who  maintain  that  the  force  of  percuffion 
is  as  the  velocity  of  the  (hiking  bodies,  when  they 
account  for  the  impreffions  made  in  foft  bodies  (which 
are  found,  by  experiment,  to  be  as  the  fquares  of 
the  velocities),  inform  us,  that  the  time  ought  to 
be  taken  into  the  account ; which  being  as  the 
velocity  of  the  impinging  body,  the  impreffion  will 
of  courfe  be  as  the  time  into  the  velocity,  or  (which 
is  the  fame  thing)  as  the  fquare  of  the  velocity. 

But  this,  in  my  mind,  is  to  affert  more  than  what 
can  be  clearly  demonftrated : for  as  a&ion  and  re- 
action are  equal,  the  more  forcibly  one  body  aCts 
upon  another,  the  greater  muft  be  the  refinance  it 
meets  with ; and  whatever  be  the  time  of  its  aCting, 
fuppofing  its  force  to  be  given,  the  effeCt  produced 
muft  (till  remain  the  lame. 


To 
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To  which  I muft  farther  add,  that  fome  of  the 
moft  learned  and  zealous  advocates  for  time  being 
taken  into  the  account,  have  not  agreed  among 
themfelves  whether  it  be  in  a direct  or  reciprocal 
proportion  of  the  velocity  a. 

Thofe  who,  on  the  contrary,  infill  that  the  force 
of  percuflion  is  in  proportion  to  the  fquares  of  the 
velocity,  finding  from  experiment  that  in  foft  bodies 
the  velocity  after  percuflion  falls  fhort  of  this 
eflimate,  would  make  us  believe,  that  in  com- 
prefling the  parts  of  thofe  bodies,  a certain  degree 
of  force  muft  neceffarily  be  loft,  which,  being  added 
to  what  remains  after  percuflion,  will  fufliciently 
confirm  the  truth  of  their  dodlrine. 

To  this  I reply,  that  the  parts  of  foft  bodies  are, 
indeed,  removed  out  of  their  places  by  the  ftroke, 
and  that  fome  motion  is  loll  in  the  impinging  body, 
being  communicated  to  the  parts  of  the  foft  body 
it  llrikes  upon  j but  thefe  parts  cannot  lofe  their  mo- 
tion any  other  way,  than  by  communicating  it  to 
other  parts,  or  by  the  force  accruing  to  the  whole 

How  then  are  thefe  different  effeds  to  be  accounted 
for,  and  in  what  manner  are  they  to  be  deduced  from 
the  fame  caufe  ? This  diverfity  of  appearances,  I have 
for  fome  time  fufpeded,  might  proceed  from  the 
nature  of  cohefion  : that  while  the  force  of  percuflion 
produced  an  effed  on  the  whole  mafs  of  matter 
which  receives  the  ftroke,  in  proportion  to  the 
velocity  of  the  impinging  body  j it  might,  at  the 

a Dr.  Pemberton,  Philofophical  Tranfa&ions,  N°  371.  p.  57. 
Dr.  Clarke,  Philofophical  Tranfadions,  N°  401.  p.  382. 
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fame  time,  in  feparating  the  cohering  parts  from  each 
other,  produce  an  effeCt  in  proportion  to  the  fquare 
of  the  velocity. 

Into  which  way  of  thinking  I was  firft  led  from 
the  following  obfervations  ; that  a chord,  which 
would  bear  a very  ftrong  pull,  might  eafily  be  broken 
by  giving  it  a fudden  jerk ; as  alfo  that  the  weight  of 
a hammer  did  not  contribute  fo  much  in  driving 
a nail,  as  the  quicknefs  of  the  motion  given  it  by 
the  driver. 

In  order  to  make  a further  difcovery,  whether  or 
no  this  my  fuppofition  was  really  founded  in  nature  j 
I determined  firft  to  make  experiments  on  fuch  foft 
bodies  as  have  a confiderable  degree  of  cohefion  ; 
and  then  to  try  thofe  bodies,  when  dried  and  re- 
duced to  powder,  and  by  that  means  deprived  of 
their  cohefion  ; which  experiments,  when  compared 
with  each  other,  would,  I flattered  myfelf,  give  me 
an  infight  into  this  intricate  affair,  and  at  the  fame 
time  difclofe  that  beautiful  fimplicity,  which  nature 
obferves  in  all  her  operations. 

My  apparatus  for  making  the  experiments  confifts 
of  four  balls  exactly  fpherical,  two  iron  branches, 
and  a fmall  lead  ciftern^ 

The  balls  are  each  of  them  two  inches  in  diameter  ; 
two  are  of  brafs,  and  two  of  box- wood ; one  of 
each  fort  is  folid,  and  the  other  hollow  ; that  which 
is  hollow  is  only  half  the  weight  of  the  folid  one. 
and  may  be  opened  by.  means  of  a fcrew  in  the 
middle. 

The  iron  branches  are  to  give  the  balls  their  pro- 
per directions  j they  have  each  of  them  a fmall  brafs 
pully  in  the  fore  part,  and  in  the.  hind. part  a kind  of 
i hook, 
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hook,  which  fattens  them  to  ttaples  at  different 
heights ; one  of  the  branches  is  two  inches  long, 
and  the  other  four  inches,  excluttve  of  putties;  by 
which  means  the  balls,  when  let  fa]  1 are  direded  to 
different  parts  of  the  furface  they  ttrike  upon. 

The  lead  cittern  is  of  an  oblong  form,  that  the 
matter  therein  contained  may,  at  the  fame  time,  re- 
ceive two  diftind  imprettions ; either  when  balls  of 
different  weight  are  let  fall,  or  the  fame  ball  is  let 
fall  from  different  heights;  its  length  is  fix  inches, 
its  breadth  four  inches,  and  its  depth  two  inches. 

The  matter  I have  found  beft  fuited  to  the  pur- 
pofe  is  ft  iff  clay,  tempered  in  fuch  a manner  as  to 
be  fmooth  and  uniform,  with  the  fame  reduced  to 
powder,  after  having  been  baked  in  an  oven,  as  alfo 
after  having  (by  a ttill  ttronger  heat)  been  converted 
into  brick. 

The  cittern  is  by  turns  filled  with  thefe  different 
materials,  which  are  to  be  clofely  and  uniformly 
prettied  down,  fo  as  to  leave  the  furface  quite  level : 
in  effeding  which,  great  caution  is  required,  more 
particularly  in  regard  to  the  powders;  as  they  will 
not  dittindly  retain  the  imprettions,  unlefs  they  have 
forne  fmall  degree  of  moifture,  or  be  very  clofely 
prettied  down  ; in  both  which  cafes  they  acquire  fuch 
a degree  of  cohetton,  as  of  courfe  mutt  render  the 
experiments  more  or  lefs  imperfed. 

Things  being  thus  prepared,  in  order  to  try  the 
neceffary  experiments,  I ttxt  the  ttaples,  and  by  their 
means  the  branches,  at  the  following  heights,  viz. 
two  feet,  four  feet,  and  eight  feet ; the  refult  of 
which  experiments  was  as  follows. 


When 
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When  the  brafs  balls,  in  weight  to  each  other  as 
two  to  one,  were  let  hill  on  tempered  clay,  from 
four  feet  and  eight  feet  refpedtively,  the  impredions 
made  were  on  various  trials  found  to  be  equal. 

When  the  wood  balls,  being  to  each  other  as  two 
to  one,  were  let  fall  from  the  lame  heights,  on  dried 
clay  pulverifed,  that  from  four  feet  generally  made 
the  deeper  imprelTion. 

When  the  wood  balls  were  let  fall  from  the  lame 
heights  on  brick-dud;,  that  from  four  feet  confUntly 
made  the  deeper  imprelTion. 

When  the  lighter  brafs  ball  was  let  fall  on 
tempered  clay,  from  two  feet  and  eight  feet,  the 
impredions  were  to  each  other  as  one  to  four. 

When  the  lighter  wood  ball  was  let  fall  on  dried 
clay  pulverifed,  from  the  fame  heights,  the  im- 
predions were  (lb  far  as  the  eye  could  judge)  nearly 
in  the  proportion  of  one  to  three. 

When  the  fame  ball  was  let  fall  on  brick -dud:, 
from  the  like  heights,  the  impredions  were  not  much 
fhort  of  the  proportion  of  one  to  two. 

From  thefe  experiments  it  plainly  appears  : Firdr, 
That  the  impredions  made  in  loft  clay  are  in  pro- 
portion to  the  heights,  from  whence  the  balls  are 
let  fall,  conlequently  as  the  fquares  of  their  refpec- 
tive  velocities.  Secondly,  That  the  impredions,  in 
pulverifed  clay,  recede  condderably  from  that  pro- 
portion, being  as  it  were  in  the  medium  between 
the  lquares  of  the  velocities  and  the  velocities  them- 
feives.  Thirdly,  That  the  impredions  in  brick-duft 
are  nearly  in  a fubduplicate  proportion  of  the  heights 
from  whence  the  balls  are  let  fall,  conlequently  vary 

but 
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but  little  from  the  proportion  of  the  velocities  ac- 

Whence  1 fhould  apprehend  it  clearly  follows ; 
that  the  impreffions  made  in  loft  bodies,  by  hard  ones 
striking  upon  them,  do  vary  from  each  other,  ac- 
cording to  the  degree  of  cohelion  in  the  refpedtive 
foft  bodies ; and  that  the  impreffions  would  be  in 
exadt  proportion  of  the  velocities,  could  their  form 
be  perfectly  retained  by  bodies  quite  void  of  cohe- 
iion. 

Nothing,  however,  being  more  evident  to  me 
than  that  a&ions  ought  to  be  meafured  by  their 
effects,  and  at  the  fame  time  fully  depending  on  the 
accuracy  of  the  experiments,  I am  determined  to 
reft  this  important  point  entirely  upon  them.  Shall 
not,  therefore,  attempt  any  illuffiation  in  the  ma- 
thematical way,  left,  by  too  far  indulging  a favourite 
opinion,  I fhould  bewilder  myfelf  in  intricate  cal- 
culations. Much  lefs  fhall  I endeavour  to  eftablifti 
my  do&rine  on  metaphyficai  principles,  which  feem 
to  me  in  themfelves  too  obfeure,  to  throw  any  clear 
light  on  fubjedts  of  this  nature. 


Received 
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Received  November  i 6,  1767. 

IV.  An  EJJay  o?i  the  Connexion  between  the 
Parallaxes  of  the  Sun  and  RIooji  ; their 
JDenfeties ; a?id  their  dijlurbing  Forces  on 
the  Ocean . By  Patrick  Murdoch,  D . D. 
F.  R.  S. 


Read  Feb.  18,^  N a letter  to  Mr.  Reid,  formerly  pre- 
i fented  to  the  Hon.  Society,  and  printed 
in  Vol.  LIV.  Part  II.  of  the  Tranfactions,  mention 
was  made  of  a rule  which  I had  ufed  for  computing 
the  fun’s  parallax  j but  as  that  rule,  though  it  gave  a 
folution  near  the  truth,  was  in  part  founded  on  au- 
thority (which,  however  refpe&able,  ought  to  be 
cautioufly  admitted  in  fuch  enquiries),  I have  conii- 
dered  the  iubjedt  anew,  upon  fuch  principles  alone,  as 
the  eftablifhed  theory  and  the  heft  obfervations  fur- 
nifhed  me.  And  the  refult  is  now  humbly  fubmitted 
to  the  Society. 

I.  The  length  of  a fecond-pendulum  at  the  equa- 
tor, and  on  a level  with  the  fea,  being  36  inches 
7 lines,  Paris  meafure,  according  to  the  accurate 
obfervations  of  M.  de  la  Condamine  *,  that  length 


* Journal  du  Voyage,  &c.  p.  163.  In  the  copy  of  this  paper, 
which  was  read  in  the  Society,  the  length  of  a fecond-pendulum, 
at  the  equator,  had  been  computed  from  its  length  at  London  : 
but  here  it  is  taken  from  the  immediate  obfervations  of  a very 
able  allronomer.  Some  other  Imall  alterations  have  been  made  ; 
and  the  examples  placed  in  a better  order. 

(properly 
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(properly  corrected)  will,  by  the  reafoning  in  the 
abovementioned  letter,  give  the  diftance  of  a moon, 
circulating  round  an  unmoveable  earth,  equal  to 
59.95792  femidiameters  of  the  equator.  For  the 
logarithm  of  this  number,  which  is  1.7778438, 
write  /. 

Let  L be  the  logarithm  of  fome  greater  mean 
dift  ance,  inferred  from  obfervations  of  the  moon’s 
parallax  ; and  if  r be  the  natural  number  to  the 

logarithm  3 X L — /,  and  M be  taken  equal  to 

“p,  the  mafs  of  the  earth  will  be  to  that  of  the 

moon,  as  M to  r. 

Converfely,  If  M be  any  how  determined, 
its  equal  and  r,  with  its  logarithm  3 X L — / 

are  known  ; 4 of  which  is  L — / to  be  added  to  /. 
For  inftance,  if,  with  Sir  Ifaac  Newton,  we  put 
39.788,  the  diftance  will  be  60.4557, 
logarithm  L being  1.7814372. 

II.  If,  for  each  of  thefe  three,  the  moon’s  mafs, 
her  accelerative  force  on  the  earth,  and  her  diftance 
from  the  earth’s  centre,  we  write  ( <p  = ) 1 : the 
accelerative  force  of  the  earth  on  the  moon  will  be 
reprefen  ted  by  M,  the  mafs  juft  now  computed. 
And  if  F is  the  fun’s  accelerative  force  on  the  earth, 
x*  his  diftance  in  femidiameters  of  the  lunar  orbit, 
Qjhe  ratio  of  a fidereal  year  to  a periodic  month  j 

F M 

we  have  (by  Cor.  2.  Prop.  4.  Princip.  I.)  - -^r ; 

a given  ratio  in  given  terms. 
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III.  The  terms  F,  x,  therefore,  muft  involve  a 
common  fador;  by  which  being  divided,  the  quote 

jy  | 

may  be  -jr-.  And  this  might  be  obtained  innu- 


merable ways,  were  we  to  confider  the  ratio  - 
merely  as  an  abftrad  quantity,  altogether  unreftrid- 
ed  : it  were  only  putting  M x Qj_  — F.  And 


Q*  +f> 

M7-” 


1 — 


— x,  or  M rr  F,  and 


M ” 


— x:  fo 


as  the  fum  of  the  indices  of  M fhould  be  unity,  and 
the  difference  of  thofe  of  Q lliould  be  z. 

But  though  the  quantities  F,  x,  are  as  yet  un- 
known, they  are  not  for  that  indeterminate  and  va- 
riable, as  fuch  a liberty  of  fubftitution  would  import : 
and  all  fubftitutions  which  imply  the  contrary,  all 
indices  which  the  theory  difowns,  or  which  are  in- 
confiflent  with  obfervation,  are  to  be  rejeded.  In  a 
word,  the  indices , n,  p>  ought  each  of  them  to  be 
unique , and  determinate  (fine  compare J,  * as  the 
quantities  F and  x are  in  nature.  I take,  there- 
fore, p — i,  and  n = 4. ; that  is,  F-Ml  x Q, 

.v  — ^7.  See  the  examples  in  the  table  fubjoined, 

upon  different  fuppolitions  of  the  moon’s  diffance.. 


* Sec  Neut.  A rit h.  Univerfal.  in  the  Schol.  to  Prob.  xxiv. 
The  maxima  and  minima  of  variable  quantities  ; the  coordinates 
belonging  to  a double  point,  or  to  a point  of  reflexion,  or  con- 
trary flexure,  rays  of  curvature,  limits  of  ratios,  &c.  All  thefe 
are  examples  of  the  unique  ; that  is,  of  quantities  in  a ftate 
that  is  diftinguifhed  from  and  exclufive  of  all  others. 
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IV.  The  accelerative  forces  of 

two  fpherical  bodies,  A,  B,  upon 

a third  C,  are  dire&ly  as  their 

mafles,  and  inverfely  as  the  fquares 

of  their  central  diftances  ST,  LT, 

(or  of  x and  d) : which  may  be 

. ~ , F A d* 

thus  expreiied,  ^ X 

But  the  mafles,  A,  B,  being  as 
their  refpedive  denfities  (which 
call  r,  m ),  and  the  cubes  of  ( R , r), 
the  femidiameters  of  the  ipheres 

conjundly  j if  we  write  for  - 

i , F j R1 

its  equal,  we  have  - = - X — ? 

^ 1 <p  in  r 3 

d* 

X 


Let  the  mafs  C be  to  B,  as 
M to  i j and  ffj  its  force  on  B, 

/ 

' M’ 


will  be  <p  M,  or  <p 


which 


gives 


M F s x . F 
— — - X and  — 

f m d f 


s x 


Hmd'  ^uppofing  the  apparent  fe- 

midiameters  of  A and  B to  fub- 
tend  the  fame  angle  at  the  centre 
of  C,  and  thence  R to  be  to  r,  as 
x to  d. 

V.  But  if  S G,  the  femidiame- 
ter  of  A,  be  to  the  fuppofed  femi- 
diameter  S V,  as  q to  i,  then, 
E 2 the 


..[*n 

the  denfity  s remaining,  the  accelerative  force  of  A 
(proportional  to  its  magnitude)  will  be  increafed 
in  the  triplicate  of  that  ratio,  that  is,  we  now  have 

/ — hr,,*  *■  Puttins  d=  u 

And  the  three  bodies,  A,  B,C,  reprefenting  the  fun, 
moon,  and  earth ; likewife  Q being  the  ratio  of  the  periods 

F x 

of  the  earth  and  moon,  it  is  — =:  ^ (by  the  corol- 
lary quoted  in  Art.  II.).  Whence  ~ = — . 

VI.  This  accelerative  force  of  A remaining,  ima- 
gine the  lemidiameter  S G to  be  reduced  to  its 
former  magnitude  S V ; and  the  denfity  of  A will, 
at  the  fame  time,  be  increafed  to  s1  and 

M 


in  — Qf’ 

In  which  cafe,  namely,  when  the  apparent  femi- 
diameters  of  A and  B (the  fun  and  moon)  are  equal, 
their  powers  to  raife  a tide  at  v,  a vertex  of  C,  will 
be  as  the  denfities  s\  m * : that  is,  as  M the  ratio 
of  the  earth’s  mafs  to  the  moon’s,  and  Ql  the  du- 
plicate ratio  of  the  year  and  month. 

Or  thus  : The  diftances  of  the  bodies,  A,  B,  from 
the  third  C,  being  very  great,  their  powers  to  raife 
a tide  at  vt  or  their  difturbing  forces  cn  the  ocean, 
will  be  dire&ly  as  their  accelerative  forces  at  the 
centre  of  C,  and  inverfely  as  their  diftances  from 
it:  that  is,  writing  ay  by  for  the  difturbing  forces  re- 
fpedtively  ; and  for  the  fun’s  diftance  in  femidiameters 

F <p 

of  C,  the  Letter  z , it  will  be  a : b — : — . 

7 z a 


* See  the  la  ft  page  of  Dr.  Sanderfon’s  Fluxions  : 
ingenious  T.  Simplon’s  Mifcdlaneous  Tradls,  p.  13. 


or  the  late 

For, 


[ 29  ] 

For,  by  the  general  law,  a is  to  F,  as  the  dif- 
ference of  the  fquares  of  z and  z-  i is  to  the  fquare 
of  z — i ; that  is,  as  2 z - 1 to  zz  - 2 z 1 • And 
the  fame  way  b is  to  <p,  as  2 d - 1 to  dz  - 2 d + 1 ; 
whence,  halving  the  antecedents,  and  retaining  only 
s;2,  dz,  in  the  cbnfequents,  we  have  the  ratio  of  a 
to  b , as  above. 

If  the  diftuibing  force  of  B is  exerted  at  v\  the 
oppofite  vertex  of  C,  b will  now  be  to  tp,  as  2 1 # 

to  dr  q-  2 d -|-  1 ; and,  in  ftn&nefs,  we  ought  to 
take  a mean  value  of  b : but  this  may  be  negleded  as 
inconfiderable. 

Laftly,  let  the  fun’s  diftance  be  again  expreffed  in 
femidiameters  of  the  lunar  orbit  j that  is,  if  for  z 
we  write  dx , and  unity  for  cp,  we  have  a : b :: 
F 1 

— : — , or  as  M to  Q\  as  before. 

(I  x a 

VII.  In  Art.  V.  it  was  found  that  m denoting 
the  denfity  of  the  moon,  and  s that  of  the  fun,  y3 
being  triple  the  ratio  of  the  fun’s  mean  femidiameter 

to  the  moon’s  *,  then  will  — =3  Whence  it 

will  eafilv  follow,  that  the  denfity  of  the  earth  is  to 
that  of  the  fun,  as  QJ_  X Ss  to  P3;  P being  the 
moon’s  horizontal  parallax,  and  S the  fun’s  appa- 
rent femidiameter. 

*In  the  Principle,  the  femidiameters  are  i6\  6",  and  15'.  385"  ; 
giving  o 0379755  for  the  logarithm  of  q3.  Others  take  a few 
feconds  from  each  ; which  does  not  much  alter  the  value  of  q 3. 
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VIII.  I have  applied  thefe  rules  (as  in  the  follow- 
ing Table)  to  the  principal  hypothecs  of  the  moon’s 
mean  diftance. 

i°.  Suppofing  id  of  60.24  (from  Dr-  M.  Stewart.) 

2°. 60.4  (Cor,  7.  Prop.  37,Princip.  III.) 

3°* 60.455  (Neut.  M feeing  39.788.) 

.0  /(As  by  Mr,  Short’s  calculations 

4 * fc0493  1 from  the  tranfit  of  ? .) 


The  Moon’s  Mean  Diftance,  being  in  Semidiame- 
ters of  the  Equator. 


60.24 

60.4 

60.455 

60.493 

I. 

Parall.  D 

r It 

57*4>I  7 

/ // 
56-55ri 

r ft 

56-S2 

r tr 

56.49,88 

II. 

$ 

Mafs  ]) 

70  422 5 

44.823 

39.788 

36.9908 

III. 

O dift.  to  D 

284.723 

356.885 

378-2  93 

392  854 

IV. 

Parall.  O 

// 

1 2 it 

// 

9>58 

//  nr 

9-  2 

// 

8.69 

V. 

D 

Denf.  O 

2,77  : 1 

4>35  : 1 

4,9  : 1 

5’273  :I 

VI. 

$ 

Denf.  D 

1,449  : 1 

0.9295 : 1 

0.827  : 1 

0.7707  : 1 

VII 

$ 

Denf.  O 

4.0128  : 1 

4.045  : 1 

4.0559  : 1 

4-06375:1 

VIII. 

D 

Tides  G 

2 5379  : J 

3-9873:  1 

4.5544  : 1 

4.8316  : 1 

IX. 

F.  G on  $ 
F.  $ on  5 

i-59?  : 1 

1 .9968  : i 

1 194  : 1 

2.iq8i  pi 
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REMARKS. 

r.  If  it  fhould  be  thought  that  the  reafoning  ia 
Art.  III.  refts  too  much  upon  a metaphyfical  princi- 
ple of  Leibnitz,  and  requires,  if  not  an  apology., 
at  lead:  a more  formal  proof:  the  ground  of  luch 
reafoning,.  and  its  extenlive  ufe,  may  be  more  par- 
ticularly explained  on  fome  other  occafion.  Suffice 
it  at  prefent  to  add  to  the  note  on  that  article.. 

That  as  the  given  factors  ( Qjmd  Qj_)  in  F and  x, 

may  be  joined  with  M”,  or  with  M1  ” indifferent- 
ly* the  cafe  is  fimilar  to  that  of  an  equal  chance  at  play,, 
for  the  flakes  n and  i —n,  where  the  juft  expecta- 
tion of  each  gamefter  is  JL,  whatever  be  the  value 
ofn.  The  fifth  and  fixth  Propofitions  of  Element  I. 
fcarce  needed  any  other  demonftration  than,  that  it  is 
manifeftly  impoffible  to  affign  any  reafon  of  inequa- 
lity, of  the  angles  in  one  of  thefe  theorems,  and  of 
the  hides  in  the  other.  In  the  following  Propolition, 
where  it  is  proved,  that  two  lines  being  extended 
from  the  extremities  of  a right  line,  A B,  to  a point 
C,  there  is  no  other  point  on  the  fame  fide  of  A B, 
to  which  lines  from  A and  B equal  to  the  former 
can  be  drawn  : he  who  holds  the  contrary  is  fup- 
pofed  to  fix  upon  that  other  point  D;  but  why  D? 
rather  than  d,  d\  d'\  See.  he  is  ft  lent : and,  there- 
fore, I conclude,  there  is  no  fuch  point  different 
from  C.  And  the  like  may  be  laid  of  fome  other 
fimple  theorems,  that  are  commonly  demonftrated  by, 
fhewing  the  abfurdity  of  after  ting  their  contraries. 
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2.  The  title  of  this  paper  renders  it  almoft  need- 
lefs  to  remind  the  reader,  that  the  moon’s  parallax 
is  not  here  propofed  as  the  proper  eft  medium  for 
determining  that  of  the  fun.  Our  data  are  ftill  too 
uncertain  for  that  purpofe,  icarce  one  of  them  having 
been  determined  to  an  unexceptionable  precilion ; 
and  the  numbers  in  the  table  (hew  how  much  a 
fmall  difference  in  the  moon’s  diftance  muft  aftedt 
the  feveral  conclulions.  It  may  be  of  ufe,  how- 
ever, to  know  in  what  manner  thofe  conclufions,  as 
well  as  the  quantities  from  which  they  derive  *, 
ftand  related  to  one  another.  For  if,  hereafter,  the 
neceffary  data  ftiould  be  more  exadlly  known,  the 
calculus  may  be  repeated ; and  if  the  tranfit  of 
Venus,  which  is  to  happen  in  1769,  lliould  confirm 
Mr.  Short’s  calculations  from  that  of  1759,  we  may 
thence  conclude  the  true  mean  diftance  of  the  moon, 
better  than  in  any  other  way. 

3.  In  die  mean  time,  if  any  perfon  fhould  have 
the  curiofity  to  examine  the  numbers  of  the  table, 
he  will  pleafe  to  take  notice : 

That,  as  no  two  meafurements,  nor  any  two 
lengths  of  a fecond-pendulum  hitherto  obfervcd, 
make  the  earth  of  the  fame  fpheroid  figure,  I have 
retained  for  the  ratio  of  its  greateft  and  leaft  diame- 
ters, that  of  231  to  230  ; anfwering  to  the  hypo- 
thefis  of  its  uniform  denfity  : and  have  thence  made 
a degree  of  the  equator  equal  to  57200  French 
toifes  “f*. 

* The  connexions  of  F,  Q,  are  manifefl:  ; and  the  rela- 
tion of  M to  Q5  is  eafily  deduced  from  Prop.  59.  Princip. 
Rook  I. 

f This  was  computed  upon  the  fuppofition,  that  a degree  of  the 
meridian  at  lat.  49°-  is  57183  toifes : but  if  that  degree  is,  by 

The 
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The  meafure  of  a fecond- pendulum,  at  the  equa- 
tor, I had  from  M.  de  la  Condamine,  as  wa 9 faid 
before  : it  was  corrected  for  the  centrifugal  force, 
and  the  refinance  of  the  air  ; and  the  moon’s  di- 
ftance,  as  revolving  round  the  earth  at  red,  was  cor- 
rected for  the  fun’s  difturbing  force  : which  is  done 
either  by  diminilhing  that  diftance  in  the  fubtriplicate 
ratio  of  178725  to  177725  ; or  by  diminifhing 
the  length  of  the  pendulum  in  the  limple  ratio  of 
thefe  numbers.  In  this  laft  correction  I was  favoured 
with  the  advice  and  abidance  of  the  Rev.  Mr.  Price, 
and  of  the  Aftronomer  Royal,  FF.  R.  S. 

a correction  of  M.  Picart’s  operations,  found  to  be  only  57075 
toifes  ; the  diameter  of  the  equator  here  ufed  ought  to  be  di- 
saniniihed  by  about  18  10000th  parts. 


vol.  Lvnr. 
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Received  December  20,  1767. 

V.  Obfervations  on  the  Bones , commonly 
fuppofed  to  be  Elephants  Bones , which  have 
been  found  near  the  River  Ohio  in  Ame- 
rica: By  William  Hunter,  RED.  F.  R.  S. 


Read  February  75>T^"T AtuRALISTS,  even  thofe  of  our 

own  times,  have  entertained  very 
different  opinions  concerning  foflil  ivory,  and  the 
large  teeth  and  bones,  which  have  been  dug  lip  in 
great  numbers  in  various  parts  of  the  world. 

At  firft,  fome  thought  them  animal  fubflances,  and 
others  mineral.  When  only  a certain  number  of 
obfervations  had  been  colleded,  thefe  fubflances  were 
determined  to  be  mineral  : but,  the  fubjed  having 
been  more  carefully  examined,  they  were  found 
certainly  to  be  parts  of  animals. 

After  this  point  was  fettled,  a difpute  arofe,  to 
what  animal  they  belonged.  The  more  general  opi- 
nion was,  that  they  were  bones  of  the  elephant ; and 
the  great  fimilitude  of  the  foffil  tufks  to  the  real  ele- 
phants teeth  gave  this  opinion  confiderable  credit. 

It  was  liable  however  to  great  objedions : the 
bones  were  obferved  to  be  larger  than  thofe  of  the 
elephant;  and  it  was  thought  ft  range  that  elephants 
fhould  have  been  formerly  fo  numerous  in  weftern 
countries,  where  they  are  no  longer  natives,  and  in 
cold  countries,  Siberia  particularly,  where  they  can- 
not now  live. 

We 
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We  had  information  from  Mufcovy,  that  the  in- 
habitants of  Siberia  believed  them  to  be  the  bones 
of  the  mammouth,  an  animal  of  which  they  told 
and  believed  ft  range  ftories.  But  modern  philofo- 
phers  have  held  the  mammouth  to  be  as  fabulous  as 
the  centaur. 

Of  late  years  the  fame  fort  of  tufks  and  teeth, 
with  fome  other  large  bones,  have  been  found,  in 
confiderable  numbers,  near  the  banks  of  the  Ohio, 
in  North  America.  The  French  Academicians  be- 
came poflefled  of  fome  fpecimens  of  them  ; and 
having  compared  them  with  the  bones  of  real  ele- 
phants, and  with  thole  which  had  been  brought  to 
France  from  Siberia,  and  with  fimilar  bones  found 
ill  various  other  parts,  determined,  with  an  appearance 
of  probability  on  their  fide,  that  they  were  ele- 
phants bones. 

Monlieur  Buffon  gives  us  the  following  account  of 
this  decifion  a : “ All  this  put  together,  leaves  us 
“ no  longer  any  room  to  doubt,  that  thofe  tufks 
cc  ( defenfcs ) , and  thofe  large  bones  (ojfemensj,  are 
11  truly  the  tufks  and  bones  of  the  elephant. 
tc  M.  Sloane  had  faid  this,  but  had  not  proved  it. 
cc  M.  Gmelin  has  likewife  faid  fo,  and  more  politively  ; 

a “ Tous  cela  reuni,  fait  que  nous  ne  doutons  plus  que  ces 
“ defenfes  Sc  ces  ollemens  ne  foient  en  efl'et  des  defenfcs  Sc  des 
“ offemens  d’elephant.  M.  Sloane  l’avoit  dit,  mais  ne  l’avoit 
“ pas  prouve.  M.  Gmelin  1’a  dit  encore  plus  affirmativement,  & 
“ ii  nous  adonne  fur  cela  des  faits  curieux ; mais  M.  Daubenton 
“ nous  paroit  etre  le  premier,  qui  ait  mis  la  chofe  hors  de  doute, 
“ par  des  mefures  precifes,  des  comparaifons  exadtes,  & des 
“ raifons  fondees  fur  les  grandes  connoiflances  qu’il  s’eft  ac- 
“ quifes  dans  la  fcience  de  l’anatomie  comparee.”  Hift.  Na- 
turelle,  Tom.  XL  p.  87. 


“ and 
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st  and  he  has  given  us  Tome  curious  fads  concern* 

“ ing  this  quedion ; but  M.  Daubenton 

“ appears  to  us  to  be  the  fird  who  has  put  the  mat* 
“ ter  beyond  doubt,  by  accurate  meafures,  by  exadt 
<c  comparifons,  and  by  reafons  founded  upon  the 
“ great  knowledge  which  he  has  acquired  in  the 
“ icience  of  comparative  anatomy.” 

From  the  firft  time  that  I learned  this  part  of  na- 
tural knowledge,  it  appeared  to  me  to  be  very  curious 
and  interefting  ; inafmuch  as  it  feemed  to  concur 
with  many  other  phenomena,  in  proving,  that  in 
former  times  fome  aftonifhing  change  mud  have 
happened  to  this  terraqueous  globe ; that  the  higheft 
mountains,  in  mod  countries  now  known,  mud  have 
lain  for  many  ages  in  the  bottom  of  the  fea ; and 
that  this  earth  mud  have  been  fo  changed  with  re- 
fpedt  to  climates,  that  countries,  which  are  now  in- 
t«nfely  cold,  mud  have  been  formerly  inhabited  by 
animals  which  are  now  confined  to  the  warm  cli- 
mates. 

Some  time  in  the  lad  fpring,  having  been  informed 
that  a confiderable  quantity  of  elephants  teeth  had 
been  brought  to  the  Tower,  from  America  ; and  be- 
ing defirous  of  procuring  fome  information  concern- 
ing them,  I waited  upon  Mr.  Bodington,  to  know 
the  particulars,  and  to  beg  leave  to  examine  them. 
He  obligingly  gave  me  a verbal  account  of  their 
having  been  brought  from  the  banks  of  the  Ohio ; 
and  on  the  following  day  fent  me  one  tufk,  and 
one  grinder,  as  fpecimens  for  my  examination.  The 
tude,  indeed,  feemed  fo  like  that  of  an  elephant,  that 
there  appeared  no  room  for  doubt.  I (hewed  it  to 
my  brother,  and  he  thought  fo  too:  but,  being  par- 
ticularly converfant  with  comparative  anatomy,  at  the 
j fird 
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firft  fight  he  told  me  that  the  grinder  was  certainly 
not  an  elephant’s.  From  the  form  of  the  knobs  on 
the  body  of  the  grinder,  and  from  the  difpofition  of 
the  enamel,  which  makes  a cruft  on  the  outfide  only 
of  the  tooth,  as  in  a human  grinder,  he  was  con- 
vinced that  the  animal  was  either  carnivorous,  or  of 
a mixed  kind.  This  made  me  think  that  the  tufk 
itfelf  was  not  a real  elephant’s  tooth : for  Mr. 

Bodington  had  told  me,  that  there  were  many 
grinders,  as  well  as  tufks,  and  that  they  were  all  fimilar 
to  thole  fpecimens  which  he  had  fent  to  me.  And 
fome  time  after,  when  I went  to  the  Tower,  and 
examined  the  whole  collection  which  had  been  fent 
over  from  the  Ohio,  I faw  that  the  grinders  were  all 
of  the  fame  kind.  I examined  two  elephants  jaws 
in  my  brother’s  collection : 1 examined  the  tufks  and 
grinders  of  the  Queen’s  two  elephants  : and  1 ex- 
amined a great  number  of  African  elephants  teeth  at 
a warehoule. 

From  all  thefe  obfervations  I was  convinced  that  the 
grinder  tooth,  brought  from  the  Ohio,  was  not  that 
of  an  elephant;  but  of  fome  carnivorous  animal, 
larger  than  an  ordinary  elephant : and  1 could  not 
doubt  that  the  tufk  belonged  to  the  lame  animal. 
The  only  difference  that  I could  obferve  between  it 
and  a real  elephant’s  tufk  was,  that  it  was  more 
twifted,  or  had  more  of  the  fpiral  curve,  than  any 
of  the  elephants  teeth  which  I had  feeru 

Some  time  after  this,  Dr.  Franklin  received  a large 
box  of  the  fame  fort  of  bones  from  the  Ohio,  by  the 
way  of  Philadelphia.  He  informed  me  of  this,  and 
told  me  likewife  that  another  large  box  of  thofe 
bones  was  fent  to  the  Earl  of  Shelburne,  one  of  his 
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Majefty’s  fecretaries  of  ftate.  I waited  upon  Dr. 
Franklin,  with  fome  other  friends,  and  found  the 
bones  to  be  exadfly  fuch  as  I had  feenj  and  was, 
therefore,  confirmed  in  my  former  opinion. 

Then  I waited  upon  Lord  Shelburne,  and  was  per- 
mitted to  examine  the  bones  which  he  had  received. 
Befides  the  tufks  and  grinders,  which  were  all  fuch  as 
I had  feen,  and  ftill  ferved  to  confirm  me  in  my  opi- 
nion, there  was  the  half  of  the  lower  jaw  of  the  animal, 
with  one  large  grinder  ftill  fixed  in  it.  This  jaw- 
bone was  fo  different  from  that  of  an  elephant,  both 
in  form  and  in  fize,  and  correfponded  fo  exadfly  with 
the  other  bones,  and  with  my  fuppofition,  that  I 
was  now  fully  convinced,  that  the  fuppofed  American 
elephant  was  an  animal  of  another  fpecies,  a pfeud- 
elephant , or  animal  incognitum , which  naturalilis  were 
unacquainted  with.  1 imagined  farther,  that  this 
animal  incognitum  would  prove  to  be  the  fuppofed 
elephant  of  Siberia,  and  other  parts  of  Europe  ; and 
that  the  real  elephant  would  be  found  to  have  been 
in  all  ages  a native  of  Afia  and  Africa  only. 

The  Earl  of  Shelburne,  from  his  love  of  natural 
knowledge,  (hewed  a defire  that  the  enquiry  might 
be  carried  on ; and  did  me  the  honour  to  offer  his  af- 
fiffance  in  tranfmitting  orders  to  America,  for  pro- 
curing farther  information  about  this  matter.  In  con- 
fequence  of  this  generous  offer,  I propofed  that  his 
lordfhip  fhould  fend  the  following  quell  ions  and  orders, 
to  any  perfon  in  America,  whom  his  lordlhip  might 
'think  the  beff:  qualified  for  condudting  fuch  bufineis. 
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Queries  and  orders  concerning  the  bones,  called 
elephants  bones,  found  in  the  marfli,  called  the 
Salt-Lick,  near  the  River  Ohio. 

I.  Do  thofe  bones  appear  to  have  lain  upon  the  fur- 

face  of  the  earth  from  the  flrd  ? Or, 

II.  Do  they  feem  to  have  been  originally  at  fome 

depth  in  the  earth,  and  to  have  been  after- 
wards expofed  by  the  earth’s  falling  away, 
or  by  its  being  wafbed  away  by  floods,  &c.  ? 

III.  How  far  is  that  part  of  the  marfh  from  the 

river  ? How  high  above  the  common  fur- 
face  of  the  water  of  the  river?  And  does  it 
appear  probable,  from  the  level  and  face  of 
that  marfli,  that  in  former  times  the  river 
may  have  run  where  the  bones  are  ? 

IV.  How  many  elephants  fkeletons  have  been  found, 

as  far  as  may  be  colledted  from  the  number 
of  tufks,  or  other  marks  ? and  at  what  di- 
dance  from  one  another  ? 

V.  To  fend  over,  if  poflible,  a whole  head,  or  the 

mod  entire  parts  of  a head,  efpecially  of  the 
upper  jaw  j and  a foot,  or  the  fmall  bones  of 
it,  if  they  can  be  diflinguifhed  ; and  any 
bones  which  have  thofe  parts  pretty  entire 
which  once  made  a joint. 

VI.  To  make  correct  drawings  of  any  of  the  bones 

which  are  pretty  entire,  if,  on  account  of 
their  fize,  or  tendernefs,  they  cannot  be  fent 
over  to  England. 

VII.  If  the  bones  do  not  lie  in  blended  heaps,  but 

thofe  of  one  Angle  animal  all  together,  and 

at 


[.4°  ]. 

at  Tome  little  distance  from  others,  it  might 
be  of  fervice  towards  afcertaining  the  lpecies 
of  this  animal,  to  expofe  or  uncover  one 
compleat  fett  of  bones,  without  moving  any- 
one of  them  from  its  place ; and  to  make  a 
general  drawing  of  the  whole,  as  they  appear 
in  that  lituation  ; and  to  (end  as  many  of 
them  as  are  tolerably  perfedt  over  to  Eng- 
land, with  that  drawing. 

Lord  Shelburne  was  pleafed  to  take  the  care  of 
this  propofal  upon  himfelf;  and  in  proper  time  will 
probably  receive  luch  information  as  may  be  fa- 
tisfadlory. 

I thought  it  would  be  advifeable,  in  the  mean 
time,  to  colledt  all  the.  information  I could  upon  this 
fubjedl ; and  to  lay  the  relult  of  fuch  enquiries  be- 
fore this  Society  : that  thofe  who  may  have  better 
opportunities  might  be  invited  to  the  fubjedt,  and 
no  longer  leave  fo  capital  an  article  of  natural  hiftory 
uncertain. 

I examined  all  the  foffil  teeth,  as  they  are  called, 
in  the  Mufaeum  of  this  Society,  and  the  head  and 
teeth  of  an  hippopotamus.  Then,  with  Dr.  Knight 
firft,  and  a fecond  time  with  Dr.  Solander,  I ex- 
amined all  the  foffil  teeth,  and  all  the  jaw-bones, 
and  teeth  of  elephants,  and  hippopotami,  and  other 
large  animals,  in  the  Britiffi  Mufaeum  ; and  feme  like- 
wile  in  private  colledlions.  In  making  this  fearch, 
I met  with  grinders  of  the  incognitum  that  were 
found  in  the  Brazils  and  Lima,  as  well  as  in  different 
parts  of  Europe. 


At 
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At  this  time  Lord  Shelburne  prefented  the  largeft 
of  the  American  tufks,  and  the  jaw-bone,  and  fome 
grinders,  to  the  Britilh  Mufaeum  ; and  his  Lordlhip 
did  me  the  honour  to  fend  me  the  fmaller  tufk,  and 
two  grinders. 

I went  to  four  of  the  principal  workers  and  dealers 
in  ivory,  with  whom  I faw  and  examined  many 
hundreds  of  elephants  teeth.  Though  they  all  allured 
me,  that  the  real  elephants  teeth  have  often  a fpiral 
twill,  like  a cow’s  horn  ; they  could  not  fhew  me 
one  tooth  fo  twilled,  in  all  their  collections,  at  the 
time  when  I vilited  them.  Three  of  them  did  me 
the  favour  to  come  to  my  houfej  and  they  gave  it  as 
their  opinion,  that  my  two  American  tufks  were 
genuine  elephants  teeth.  One  of  them  was  even 
pofitive  that  they  were  African,  teeth.  Another 
worker  in  ivory  cut  through  that  tufk  which  Lord 
Shelburne  gave  me.  It  proved  to  be  found  on  the 
infide.  He  allured  me,  that  it  was  true  elephantine 
ivory ; and  that  workers  in  ivory  could  readily  dilfin- 
guifh  the  genuine,  by  its  grain  and  texture,  irom  all 
other  bony  fubllances  whatever.  He  polilhed  it * 
we  compared  it  with  other  pieces  of  genuine  ivory  j 
and  indeed  they  appeared  to  be  perfectly  limiiar. 
His  opinion  was  afterwards  confirmed  by  another  ex- 
perienced worker  in  ivory.  Yet  their  opinion,  and 
what  I faw  with  my  own  eyes,  convinced  me  of  this  faCt 
only,  viz.  that  true  or  genuine  ivory  is  the  production 
of  two  different  animals;  and  not  of  the  elephant 
alone. 

Having  thus  collected  all  the  materials  to  which  I 
could  have  accefs,  I carefully  read  what  the  French 
Academicians  Meffrs.  Buffon  and  Daubenton  have 
written  on  this  queltion,  in  the  Hifloire  Naturelle , 
Vol.  LVI1I.  - G ' Tom. 
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Tom.  XI.  p.  86.  See.  and  p.  147.  See.  Tom.  XII. 
p.  63.;  and  Memo: res  de  l' Acad.  Roy.  des  Sc.  Ann. 
1762.  p.  206.  Sec.  But,  inftead  of  meeting  with 
fads  which  could  difprove  my  opinion,  I found  ob- 
lervations  and  arguments  which  confirm  it.  One  very 
material  fad,  which  Mr.  Daubenton  furnifhes  in  fup- 
port  of  my  hypothefis,  is  the  comparifon  of  the  Ame- 
rican thigh  - bone,  with  that  of  a real  elephant ; both 
of  which  he  has  reprefented  in  figures,  which 
appear  to  be  done  with  accuracy.  To  me  it  feems 
mod  evident,  that  they  are  bones  of  two  diftind 
fpecies.  The  vaft  difproporttonal  thicknefs  of  the 
American  bone,  compared  with  that  of  the  elephant, 
is  furely  more  than  we  can  attribute  to  the  different 
proportions  of  bones,  in  the  fame  fpecies,  which 
arife  from  age,  fex,  or  climate.  But  Mr.  Daubenton, 
to  fupport  his  hypothefis^  that  the  American  femur 
is  elephantine,  is  obliged  to  refer  the  great  difpro- 
portion  in  thicknefs  to  the  caufes  above-mentioned  ; 
and  he  affirms  that  in  all  other  circumftances  they 
are  exadly  alike.  Now,  to  my  eye,  there  is  nothing 
more  evident,  than  that  the  two  femora  differ  widely 
in  the  fhape  and  proportion  of  the  head;  in  the 
length  and  diredion  of  the  neck  ; and  in  the  figure 
and  diredion  of  the  great  trochanter : fo  that  they 
have  many  charaders,  which  prove  their  belonging  to 
animals  of  different  fpecies. 

In  order  to  prove  to  the  fatisfadion  of  the  fociety, 
that  the  incognitum  of  America  is  of  a very  different 
fpecies  from  the  elephant,  1 have  added  three  draw- 
ings of  the  jaw-bone  of  that  animal  ; which  the 
curators  of  the  Britifh  Mufaeum  were  pleated  to  give 
me  leave  to  take,  and  which  Mr.  Rymfdyk  executed 
with  a mod:  fcrupulous  exadnefs:  and  that  the  conv 

parifon 


! 


fl- 


'//(  r/r/ . 

* / 


[ 43  ] . 

parifon  might  be  made  with  eafe,  I have  added  three 
fmilar  drawings,  taken  from  the  larged;  of  the  two 
full-grown  Elephants  jaws  which  were  in  my  bro- 
ther’s collection  ; executed  with  the  fame  care,  by 
the  fame  artiffc ; and  drawn  to  the  fame  fcale,  nine 
inches  in  the  real  objeCt  makings  in  the  figure. 

Tab.  IV.  Fig.  I.  An  outfide  view  of  the  half  of 
the  lower  jaw  of  the  American  incognitum , which 
the  Earl  of  Shelburne  depofited  in  the  Britifli  Mu- 
faeum.  From  the  top  of  the  condyle  to  the  anterior 
extremity,  the  bone  meafured,  in  a Freight  line, 
thirty  five  inches : the  balls  alone,  in  a Freight  line, 
two  feet  and  four  inches. 

Fig.  II.  The  fame  view  of  the  fame  bone  in  a 
full-grown  Elephant,  drawn  to  the  fame  fcale. 

Whoever  will  take  the  pains  to  compare  thefe  two 
figures,  with  a critical  eye,  will  fee  that  they  differ  fo 
very  much,  not  only  in  fize,  but  in  their  general  cha- 
racter, and  in  the  particular  parts  and  features,  that 
he  cannot  entertain  a doubt  of  their  being  the  jaws 
of  two  very  different  animals. 

Fig.  III.  A view  of  the  infide  of  the  fame  jaw-bone 
of  the  incognitum. 

Fig.  IV.  A view  of  the  inf  de  of  the  fame  jaw-bone 
of  the  Elephant. 

In  comparing  thefe  two  views,  the  difference  if 
poffible  is  Fill  more  manifeF. 

Fig.  V.  A view  from  above  of  the  jaw  of  the  in- 

cognitu?72. 

Fig.  VI.  The  fame  view  of  the  Elephant’s  jaw- 
bone. 

It  may  now  be  fairly  prefumed  that  the  American 
bones  are  proved  to  be  certainly  not  elephantine : 

G 2 and 


[ 44  1 

and  whoever  is  of  that  opinion,  will  naturally  fufped 
that  the  Siberian  bones  are  of  the  fame  kind.  I ima- 
gine that  it  will  be  found,  upon  ffrid  enquiry,  to  be 
lo.  But,  as  I have  not  the  neceffary  materials  for 
difcufTing  this  queffion  at  prefent,  I fhall  only  ftate  a 
few  fads,  to  Blew  that  there  is  fome  ground  for  the 
opinion. 

1.  All  accounts,  and  particularly  thofe  of  MefT. 
Gmelin,  Buffon,  and  Daubenton,  fay  that  the  bones 
found  in  Siberia  are  larger  than  the  bones  of  common 
Elephants.  This  would  make  us  inclined  to  fufped: 
that  they  were  not  Elephants  bones,  but  that  they 
were  of  the  Incognitutn. 

2.  The  Siberian  femur , as  reprefented  by  Monlieur 
Daubenton,  is  very  much  like  the  American  femur  in 
Bze,  Biape,  and  proportions. 

This  circumftance  appears  to  be  almoft  a demon- 
ffration,  as  we  have  before  proved,  that  the  American 
femur  is  not  that  of  an  Elephant.  And  in  this  argu- 
ment, we  have  even  the  weight  of  Monlieur  Dau- 
benton’s  opinion  in  our  favour.  For  he  (page  2IJ.) 
taking  it  for  granted  that  the  Siberian  femur  was  un- 
doubtedly elephantine,  reajons from  the  likenefs  in  fize, 
Bi.:pe  and  proportions,  that  the  American  femur  is  fo. 
Now,  as  we  have  Biewn  that  the  American  femur 
is  not  elephantine,  his  proof  taken  from  the  lize, 
jfhape,  and  proportions  of  the  two  bones,  muff:  fervc 
to  convince  us  that  the  Siberian  thigh-bone  is  not 
of  the  Elephant,  but  of  the  incognitum.  

3.  Monlieur  Daubenton  found  a difference  be- 
tween the  temporal  bone  brought  from  Siberia,  and 
that  of  an  Elephant.  This  likewife  is  an  argument 
in  favour  of  our  fupfjofition. 

4.  The 
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4.  The  fuppofed  Elephant’s  tufk,  which  was 
brought  from  Siberia  by  Mr.  Bell,  and  prefented  to 
Sir  Elans  Sloane,  and  of  which  we  have  a defcription 
and  figure  in  the  Memoirs  of  the  Academy  of  Scien- 
ces at  Paris  (An.  1727.  page  309),  is  evidently  twifted 
like  the  tulle  of  the  incognitum , and  not  at  all 
like  any  Elephant’s  tulle  which  I have  ever  feen. 
This  proof  will  have  confiderable  weight  with  thofe 
who  will  take  the  trouble  to  examine  that  tufk  in 
the  Britilh  Mufeum. 

In  the  laft place,  it  may  be  obferved,  that  as  them- 
cognitum  of  America  has  been  proved  to  have  been 
an  animal  different  from  the  Elephant,  and  probably 
the  fame  as  the  Mammouth  of  Siberia  3 and  as  grinder 
teeth  like  thofe  of  America  have  been  dug  up  in  vari- 
ous other  parts  of  the  world ; it  flhould  feem  to  follow* 
that  the  incognitum  in  former  times  has  been  a very 
general  inhabitant  of  the  globe.  And  if  this  animal  was 
indeed  carnivorous,  which  I believe  cannot  be  doubt- 
ed, though  we  may  as  philofophers  regret  it,  as  men 
we  cannot  but  thank  Heaven  that  its  whole  generation, 
is  probably  extindf. 


Received; 
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Received  January  n,  1768. 

VI.  Obfei'vations  made  on  the  IJlands  of  Saint 
John  and  Cape  Briton,  to  afeertain  the 
Longitude  and  Latitude  of  thofe  Places , 
agreeable  to  the  Orders  and  InflruElions 
of  the  Right  Honourable  the  Lords  Com- 
miffioners  for  'Trade  and  Plantations  : By 
Captain  Holland,  Surveyor  General  in 
Canada,  and  his  /Iff  ants.  Communicated 
by  R.  Brocklefby,  F.  R.  S. 

Read  March  3,t  w 'I  H E inftruments  made  ufe  of,  in 
1768.  thefe  obfervations,  were  ; 

I.  A monthly  agronomical  clock,  or  time-piece 
(with  a compounded  pendulum,  and  a fpring  to  keep 
it  going  when  the  clock  is  wound  up),  made  by 
the  late  Mr.  George  Graham. 

II.  An  aftronomical  quadrant,  or  equal  altitude 
inftrument  of  two  feet  radius,  divided  by  Mr.  Siffon, 
and  improved,  with  an  horizontal  circle  and  (land, 
by  Meff.  Heath  and  Wing. 

III.  A two  feet  Gregorian  refledting  telefcope, 
made  by  Mr.  Short. 

IV.  A ten  feet  refradting  telefcope,  reverfing  the 
objedls,  made  by  Mr.  Dollond. 


In 
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In  building  my  winter  habitation  on  Saint  John’s 
Ifland,  I conftrudted  a ftrong  done  chimney  ; to  the 
back  of  which  I fecured  the  clock  with  the  greatefl 
precaution  j and  the  room  was  kept  temperate  by  ail 
iron  dove.  In  a few  days,  the  clock  was  regulated 
to  mean  or  equal  time;  and  always  examined  and 
compared  by  equal  altitudes  of  the  fun  and  dars,  at 
or  near  the  time  when  any  immerfions  or  emerfions 
were  to  be  obferved.  As  the  going  of  this  clock  is 
not  inferior  to  any  made  by  that  renowned  artid  Mr. 
Graham ; it  will  not  be  neceffary  to  infert  here  a 
multitude  of  equal  altitudes  of  the  fun,  and  other 
obfervations,  to  prove  the  exadtnefs  of  this  clock  j 
but  only  mention,  that  I have  made  ufe  of  Monlieur 
De  la  Lande’s  Tables  * to  rectify  the  equal  altitudes 
of  the  fun,  for  the  alteration  of  the  fun’s  declina- 
tion during  the  time  of  obfervations. 

1765. 

t Obfer.  January  20.  Obferved  an  emerfion 
of  the  fird  fatellite  of  Jupiter,  at  7 hours,  42  mi- 
nutes, 3 feconds,  equal  or  mean  time.  Mr.  Haldi- 
mand,  who  obferved  with  Mr.  Dollond’s  telefcope, 
perceived  the  fatellite  two  feconds  later  than  I did 
with  Mr.  Short’s ; the  latter  having  the  fecond  power 
magnifying  150  times.  As  this  w>as  the  fird  ob- 
fer vation,  we  began  too  foon  to  obferve,  and  fa- 
tigued our  eyes  lo  much,  that  we  w'ere  not  fure  to  a 
few  feconds. 

* See  Monfieur  De  la  Lande’s  Jjlrcnomip^  Article  6^7, 
FaT  279. 


2 Obfer. 
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2 Obfer.  January  27.  The  fir  ft  Satellite  of 
Jupiter  emerged  at  9 hours,  36  minutes,  31  feconds, 
mean  or  equal  time.  By  bringing  Mr.  Short’s  te- 
lelcope  out  of  a warm  room,  into  the  exceflive  cold 
air,  the  mirror  became  very  dull,  by  which  I loft 
my  obfervation  j but  Mr.  Haldimand  was  fure  of 
his  being  good. 

3 and  4 Obfer.  March  23.  The  third  fatel- 
lite  of  Jupiter  in  immerging  began  to  appear  faint  at 
9 hours,  4 minutes,  48  1'econds,  and  intirely  im- 
merged  at  9 hours,  5 minutes,  47  feconds ; and  in 
emerging  began  to  appear  faintly  at  12  hours,  27  mi- 
nutes, 52  feconds,  and  fully  recovered  its  luftre  at 
12  hours,  27  minutes,  58  feconds,  equal  or  mean 
time.  Obferved  by  us  both. 

5 Obfer.  April  6.  The  firft  fatellite  of  Jupiter 
an  immerging  appeared  faintly  at  10  hours,  15  mi- 
nutes, 54  feconds,  equal  time,  and  recovered  its  full 
luftre  in  4 feconds  afterwards.  Obferved  by  us 
both. 

6 Obfer.  April  21.  The  firft  fatellite  of  Ju- 
piter emerged  at  8 hours,  34  minutes,  51  feconds, 
and  recovered  its  full  luftre  in  3 feconds  afterwards. 
Obferved  by  us  both. 

7 Obfer.  April  29.  The  firft  fatellite  of  Ju- 
piter emerged  at  10  hours,  29  minutes,  30  feconds, 
equal  time.  Obferved  with  Dollond's  telefcope 
only. 

By  the  mean  of  all  the  meridian  altitudes  of  the 
fun  and  ftars ; the  latitude  of  this  place  is  46°  2'  30" 
north. 

In  the  beginning  of  May,  I went  on  the  furvcy 
of  Saint  John’s  Bland  ; and  lieutenant  Haldimand 

to 
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to  furvey  and  fettle  the  latitude  and  longitude  of  the 
Magdalen  Iflands, 

The  longitude,  lieutenant  Haldimand  determined 
by  the  mean  refult  of  feveral  obfervations  of  the  dif- 
tance  of  the  Moon,  from  the  Sun  and  fixed  ftars. 

This  gentleman  would  have  given  a full  account 
of  his  obfervations,  with  fome  natural  remarks  on  the 
Sea  Cows,  which  in  prodigious  numbers  refort  to  that 
Ifland,  had  he  not  unfortunately  loft  his  life,  being 
drowned  prefently  after  his  return  to  Louifburg. 

The  refult  of  his  obfervations  is  ; 

The  Magdalen  Illands  are  fituated  in  £he  Gulph 
of  St.  Lawrence,  in  the  latitude  of  47°4i'  North, 
and  between  6i°  and  6i°  38'  Weft  longitude  from 
London.  The  variation  of  the  Compafs  is  17°  30' 
Weft. 

The  Ifland  of  Entry,  lies  in  470  17'  North  latitude, 
and  6i°  20'  Weft  longitude  from  London. 

The  Bird  Iflands  are  in  470  55'  North  latitude, 
and  bear  from  the  Eaft  point  of  Magdalen  North 
350  Eaft,  diftant  18  Miles. 

Bryon  Ifland  is  in  47°  52'  North  latitude,  and  the 
Eaft  point  bears  North  130  Weft  of  the  Eaft 
point  of  Magdalen;  diftant  12  miles. 

At  my  arrival  at  Louifburg,  the  26th  Odober  1765, 
I brought  the  inftruments  in  order;  fixed  the  clock 
to  a brick  wall,  in  a room  kept  warm  by  a ftove,  and 
regulated  it  to  equal  or  mean  time. 

I alfo  put  up  in  a different  room,  near  the  fire  place, 
another  monthly  clock,  fent  me  from  London,  made 
by  Meff.  Mudge  and  Dutton,  with  a fimple  or  common 
pendulum  ; this  clock,  with  little  trouble,  was  foon 
brought  to  keep  time  with  the  other  clock,  though, 
Vol.  LV1II.  H when 
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when  the  fire  was  neglected,  it  was  foon  perceived 
in  its  motion. 

The  weather  here  proved  very  difadvantageous  for 
aftronomical  obfervations,  as  well  by  the  continual 
fogs,  as  fevere  froft. 


1766. 

1 Obfer.  March  10.  Obferved  by  Mr.  Thomas 
Wright  and  me;  the  firfl  fatellite  of  Jupiter  emerged  at 
1 1 hours,  2 1 minutes,  27  feconds,  equal  or  mean  time. 
This  obfervation  was  made  with  the  aforementio- 
ned infiruments,  and  in  the  fame  manner.  This  day 
I had  taken  feveral  equal  altitudes  to  examine  the 
clock,  and  found  it  4 feconds  too  flow  of  equal  time. 

April  7.  We  difcovered  a Comet  at  8 hours, 
52  minutes;  the  tail  of  which  was  perpendicular  to 
the  horizon,  with  its  head  towards  the  Sun : the  light 
of  it  was  very  pale,  and  it  fet  behind  the  hills  at  9 
hours,  30  minutes.  As  near  as  I could  remember,  its 
pofition,  when  I came  to  look  on  the  globe,  was  be- 
tween the  tail  of  Aries  and  Mufca  ; we  made  prepa- 
rations to  make  proper  obfervations  on  the  night  enfu- 
ing;  but  a fog,  which  continued  for  leveral  days,  pre- 
vented us ; and  when  it  cleared  up,  the  comet  had  fo 
much  approached  the  Sun,  that  we  never  after  could 
fee  it. 

2 Obfer.  April  14.  The  third  fatellite  of  Jupiter 
emerged  at  ]i  hours,  51  minutes,  47  feconds;  but 
fome  flying  clouds  made  this  obfervation  a little  du- 
bious, which  alfo  occafioned  lofmg  the  immerfion  of 
the  fame  fatellite,  Obferved  by  us  both. 


3 Obfer, 
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3 Obfer.  April  25.  The  firil  fatellite  of  Jupiter 
emerged  at  1 1 hours,  46  minutes,  50  feconds.  Ob- 
ferved  by  us  both. 

May  r.  The  feveral  furveying  parties  difperfed 
round  this  Iiland,  to  finifh  the  furvey,  and  take  the 
latitudes  of  all  the  moft  remarkable  places;  of  which 
the  refult  is ; 

At  Louilburg  and  Iiland  Battery,  the  latitude  is 
45°  54'  North. 

Cape  North,  latitude  470  2'  North. 

St.  Paul’s  Iiland,  North  cove,  latitude  470  1 1' 
North. 

The  entrance  of  Dartmouth  Harbor  or  Baye  des 
EJpagncls,  latitude  46°  13'  North. 

Conway  or  St.  Anne’s  Harbor,  latitude  46°  20' 

North. 

The  North  head  of  Colviles  Bay,  or  Niganiche, 
latitude  46°  44'  North. 

Auguii  4.  I returned  to  Louilburg,  to  obferve  the 
eclipfe  of  the  Sun  on  the  day  following.  This 
eclipfe  appeared  here  perfe&ly  annular ; but  I could 
only  obferve  the  undermentioned  circumftances,  as  my 
large  telefcope  and  micrometer  were  out  of  order. 

I obferved  with  the  telefcope  fixed  to  my  quadrant 
or  equal  altitude  inftrument  ot  two  feet  long  reverting 
the  objects ; and  Mr.  Thomas  Watts  obferved  with 
one  ofDollond’s,  four  feet  long. 

During  the  time  of  obfervation,  the  fky  was  very 
clear,  and  I took  fix  equal  altitudes,  to  examine  the 
clock. 


h ' " 


The  beginning  of  the  eclipfe  12  38  40 


The  ring  formed  2 8 48 

The  ring  opened  2 12  6 

End  of  the  eclipfe  3 33  50 


II  2 


From 
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1767- 

From  this  time  I was  prevented,  either  by  the  bu- 
hnefs  of  the  furvey,  or  by  the  inconveniency  of  the 
weather,  to  make  any  further  obfervations,  until  Fe- 
bruary 1 8. 

1 Obfer.  The  firft  fatellite  of  Jupiter  immerged 
at  ii  hours,  47  minutes,  10  feconds,  mean  time. 

2 Obfer.  February  25.  The  fame  fatellite  of 
Jupiter  immerged  at  13  hours,  41  minutes,  14  feconds, 
mean  time. 

3 Obfer.  February  27.  The  fame  fatellite  of 
Jupiter  immerged  at  8 hours,  10  minutes,,  17  feconds,. 
mean  time. 

4 Obfer.  March  6.  The  fame  fatellite  of  Jupi-  » 
ter  immerged  at  10  hours,  4 minutes,  29  feconds, 
mean  time. 

5 Obfer.  March  15.  The  fame  fatellite  of  Ju- 
piter immerged  at  8 hours,  41  minutes,  19  feconds, 
mean  time. 

6 Obfer.  April  7.  The  fame  fatellite  of  Jupiter 
emerged  at  8 hours,  53  minutes,  1 1 feconds,  mean 
time. 

7 Obfer.  April  14.  The  fame  fatellite  of  Jupiter 
emerged  at  10  hours,  47  minutes  44  feconds,  mean 
time. 

The  obfervations  of  the  immerfions  and  emerfions 
were  this  year  made  with  DolloncTs  refraCting  telcf- 
cope ; the  reflecting  telefcope  of  Mr.  Short  being 
fentwith  Mr.  Wright  (one  of  my  deputy  furveyors), 
who  went  laft  Augufl  to  the  Ifland  of  Anticofti,  to 
furvey,  make  obfervations  for  the  afcertaining  the 
longitude  and  latitude,  and  keep  a meteorological 
journal. 

1 I hope 
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I hope  fome  of  Mr.  Wright’s  obfervations  will  be 
made  on  the  fame  time  with  mine,  that  I may  be  able 
to  fettle  immediately  the  longitude  of  the  If]  and  of 
Anticofti,  and  the  entrance  of  the  river  of  St.  Law- 
rence. But  to  determine  with  exadtnefs  the  longi- 
tudes hitherto  taken,  it  will  be  neceffary  to  deliver  a 
copy  of  this  paper  to  fome  members  of  the  Royal  So- 
ciety, that  they  may  be  compared  with  correfponding 
obfervations,  made  in  England. 

By  order  of  the  Surveyor  General. 

George  Derbage,  Sec. 


Received 
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Received  January  14,  17  68. 

VII.  A Note  concerning  the  Cold  of  1740, 
and  of  this  Tear . By  J.  Be  vis,  M \ D. 

F.  R.  S . 


Read  March  3/jr  Find  in  my  journal  of  aRronomical  ob- 

I/0°*  fervations  made  at  Stoke  Newington, 

in  a detached  or  infulated  obfervatory,  whofe  walls 
were  of  brick  and  two  feet  thick,  that  during  moR 
part  of  the  night  of  the  5th  day  of  January  174®-  the 
ink  in  my  fhnd-difh  would  freeze  in  a few  minutes, 
if  brought  within  a foot  of  the  wall ; and  that  the 
furface  of  the  water  wherein  the  ball  of  the  plumb- 
line  hung,  for  rectifying  the  pofition  of  my  mural 
quadrant,  was  continually  freezing,  fo  that  I was 
obliged  to  thaw  it  frequently,  by  pouring  in  hot  water; 
yet  was  there  a good  fire  in  the  room  all  the  night. 
At  5 in  the  morning,  of  the  6th,aFahrenheit’s  thermo- 
meter, made  by  himfelf,  expofed  to  the  North,  Rood 
fomewhat  lower  than  10,  that  is,  more  than  22  divi- 
fions  below  freezing.  This  was  the  coldeR  night  of 
that  year  there. 

This  prefent  year,  in  Brick-court,  N°  1 , Middle  Tem- 
ple, the  fame  thermometer,  expofed  out  o’doors  to  the 
North,  Rood  loweRon  New  year’s  day  in  the  morning, 
to  wit  at  17,  and  once  again  at  the  Rime  place  ; but 
then  Iamtoobferve  that  I am  on  that  fide  my  chambers 
invironed  with  buildings  almoR  contiguous  to  the 
wall  my  inRrument  is  hung  againR,  wherein  very  pro- 
bably fires  were  kept  up,  which  hindered  the  quick- 
fiiver  from  finking  conRderably  lower. 

J.  Bevis. 


Received  February  4,  1768. 


VIII.  Obfervations  on  the  fame  SubieSi , by 

J.  Short,  F.  R.  S. 


Read  March  3>TN  the  year  1738,  I bought  of  Mr. 

jf  Scarlet  a diagonal  barometer.  On 
the  upright  part  of  this  barometer  is  affixed  a fpirit 
of  wine  thermometer,  faid  to  have  been  made  accord- 
ing to  the  fcale  of  the  Royal  Society’s  thermometer. 
On  Tuefday,  the  25th  of  December  1739,  the  great 
froft  of  that  and  the  fucceeding  year  began.  On 
Saturday  the  19th  of  December,  at  one  o’clock  in  the 
afternoon,  I obferved  that  the  fpirits  of  wine  were  de- 
fended fo  low  as  not  to  be  feen,  that  is  to  fay,  were 
below  the  top  of  the  wood  which  covers  the  ball  of 
the  thermometer.  I had  another  thermometer  of 
quickffiver,  made  alfo  after  the  fcale  of  the  Royal 
Society’s  thermometer  : I found  that  the  quickffiver 
of  it  was  funk  within  the  ball.  This  laft  thermo- 
meter has  been  broke  many  years  ago.  The  fpirit 
of  wine  thermometer  I have  ft  ill  in  my  poffieffion, 
in  the  fame  condition  it  was  then.  This  thermo- 
meter flood  then,  as  it  does  now,  within  a room  next 
to  the  river,  at  tne  greatefl  diftance  from  two  win- 
dows, one  of  which  looks  South,  the  other  Weft. 
The  wind  blew  hard  from  the  Eaft  on  the  29th 
c of 
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of  December,  There  was  then  no  ice  on  the  river, 
which  I could  fee. 

I have  fincethat  time  fettled  the  freezing  point  of 
this  thermometer.  I find  that  the  fpace,  on  this 
thermometer,,  contained  between  the  freezing  point 
and  the  top  of  the  wood  which  covers  the  ball,  is  equal 
to  21  divifions  of  Fahrenheit’s  fcale.  It,  therefore,  fol- 
lows that  the  cold,  at  one  of  the  clock  in  the  afternoon 
on  the  29th  of  December  1739,  was  fo  great  as  to  fink 
the  mercury  21  divifions  below  the  freezing  point  of 
Fahrenheit’s  fcale,  within  this  room,  the  windows 
being  ftiut. 

On  the  3 1 ft  of  December  1767,  at  8 o’clock  in  the 
morning,  a Fahrenheit’sthermometer  withoutthe  win- 
dow of  the  fame  room,  where  it  had  remained  all  night, 
flood  at  19*.  divifions  below  the  freezing  point ; but  a 
iimilar  Fahrenheit’s  thermometer  within  the  room 
flood  at  132.  divifions  below  the  freezing  point  ; 
therefore  the  cold,  that  morning,  was  greater  without 
the  room  than  within  it  by  6 divifions  of  Fahrenheit’s 
fcale. 

On  the  7th  of  January  1768,  at  8 o’clock  in  the 
morning,  a Fahrenheit’s  thermometer  without  the 
window  of  the  fame  room,  where  it  remained  all  night, 
flood  at  1 9JL  divifions  below  the  freezing  point ; but 
a fimilar  Fahrenheit’s  thermometer  within  the  room 
flood  at  12  divifions  below  the  freezing  point ; there- 
fore the  cold,  that  morning,  was  greater  without  the 
room  than  within  it  by  8 divifions  of  Fahrenheit’s 
fcale. 

From  what  has  been  faid,  I think,  we  may  fafely  con- 
clude, that  the  cold,  on  the  28th  of  December  1739 
at  one  o’clock  in  the  afternoon,  was  fo  great,  without 

the 
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the  window  of  the  faid  room  as  to  fink  the  mercury 
27  divifions,  at  leaft,  below  the  freezing  point  of  Fah- 
renheit’s thermometer. 

N.  B.  No  fires  were  made  in  the  faid  room,  or  in 
the  two  contiguous  rooms,  in  the  year  1739,  or  in 
the  years  1767  and  1768. 


Surry  Street,  3d 
February,  1768. 


J.  Short, 


Vol.  LVIII. 
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Received  January  18,  1 7 <58. 
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IX.  Anlnvefiigation  of  the  Difference  between 
the  prefent  Temperature  of  the  Air  in  Italy 
and  fome  other  Countries,  and  what  it  was 
Seventeen  Centuries  ago:  In  a Letter  to 
William  Watfon  M.  D.  F.  R.  S.  by  the 
' Honourable  Daines  Barrington  F.  R.  S . 


Dear  Sir, 

Read  March  3,  "r- Troubled  you  lately  to  procure  from 
| your  Son  Mr.  Watfon,  who  is  now  in 
Italy,  fome  anfwers  to  certain  queries  with  regard  to 
the  temperature  of  the  feafons  which  commonly  pre- 
vails there  at  prefent,  and  particularly  whether  the  ri- 
vers of  that  country  have  been  remembered  to  have 
had  their  furface  frozen  over. 

I have  often  put  the  fame  queftion  to  many  of  thofe 
who  have  made  the  tour  of  Europe,  and  have  always 
been  anfwered  in  the  negative:  as  moft  Englifhmen 
however  travel  before  they  pay  attention  to  fadts  of 
this  fort,  I was  defirous  of  procuring  information 
from  thofe  whofe  obfervations  might  be  more  de- 
pended upon. 

I have  long  entertained  a notion  that  the  feafons  are 
become  infinitely  more  mild  in  the  Northern  latitudes 
than  they  were  16  or  17  centuries  ago ; and  from  this 
it  hath  happened  that  many  pafiages  in  the  clafiical 
writers  delcriptive  of  the  Severity  of  the  climates, 
have  ftruck  me  more  than  they  would  perhaps  a com- 
mon reader. 
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It  will  be  immediately  feen  that  .the  proofs  of  this 
aflertion  mud  depend  upon  accounts  of  the  weather, 
and  it’s  effects  in  places,  the  lituation  of  which  we 
know  with  fome  precifion,  and  which  may  he  com- 
pared with  the  common  meteorological  obfervations 
in  the  fame  latitudes  and  fpots  at  prefent. 

If  this  fame  queftion  fhould  be  agitated  two  thou- 
fand  years  hence,  it  might  receive  an  abfolute  demon- 
ff  ration  ; as  a journal  of  the  changes  in  a well-con- 
flrudted  thermometer  would  Ihew  the  temperature 
which  prevailed  in  any  particular  place,  during  the 
prefent  century. 

Nofuch  accuracy  can  be  expected  from  any  paflages 
in  the  claffical  writers  $ but  in  order  to  Hate  the  altera- 
tion which  may  have  happened  in  fo  long  a courfe  of 
years,  the  moll  proper  method  feems  to  be  to  com- 
pare their  accounts  with  thofe  of  more  modern  tra- 
vellers, who  have  equally  wanted  the  affiflance  of  a 
thermometer  for  their  obfervations. 

I fhall  for  feveral  reafons  chiefly  rely  upon  many  of 
Ovid’s  letters  from  Pontus  (though  he  was  not  only 
a poet,  but  a writer  of  mod:  glowing  fancy,  and  ima- 
gination), in  which  he  defcribes  the  effects  of  cold  at 
Tom  os  * during  his  feven  years  relidence  there,  and 
afterwards  contrail  this  defcription  with  that  of  later 
travellers. 

* It  is  fo  called  by  Ovid,  who  refided  there  fo  long  and  under- 
ftood  the  language  of  that  country.  It  was  however  likewife 
ftyled  Tomis  and  Tomi,  the  latter  of  which  feems  to  have  been 
the  more  general  appellation,  as  the  adjedtive  formed  from  it  is 
Tomitapus.  Befides  this,  Ferrarius  fuppofes  it  to  be  the  fame 
wish  the  modern  Temifware,  molt  evidently  taken  from  the  an- 
cient name  in  the  time  of  Ovid. 
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Ovid  was  born  at  Sulmo  in  Italy,  about  ninety  Ro- 
man miles  S.  W.  from  the  capital : 

“ Millia  qui  decies  diflat  ab  urbe  novem.” 

He  afterwards  refided  chiefly  at  Rome,  and  was 
there  at  the  time  he  received  the  Emperor’s  orders  for 
his  immediate  banifhment:  I fhall  therefore  confider 
him  as  then  leaving  the  42d  degree  of  Northern  lati- 
tude, the  climate  in  which  he  was  born,  and  con- 
tinued to  live. 

He  was  thence  removed  to  Tomos,  which  Dr. 
Wells,  in  his  maps  of  ancient  geography,  places  only  in 
the  44th  degree  of  Northern  latitude  : the  change 
was  therefore  only  of  two  degrees,  and  yet  Ovid  im- 
mediately defcribes  the  winter  of  Hudfon’s  bay. 

But,  before  I particularife  any  of  the  paffages  which 
prove  the  intenfenefs  of  the  cold,  which  he  there 
experienced,  it  may  be  objected  that  no  credit  is  to 
be  given  to  a melancholy  poet,  of  a warm  imagination 
and  too  exquifite  feelings. 

This  argument,  I admit,  would  have  great  weight,  • 
if  he  only  complained  of  the  exceflive  and  intolerable 
cold  which  prevailed.  The  maxim  of  law,  however, 
holds  equally  in  natural  philofophy*  “ that  he  who 
“ means  to  impofe  or  mifreprefent  never  deals  in part icu- 
“ lar  faffs"  especially  fuch  as  admit  of  an  immediate 
contradiction,  and  in  which  he  could  not  himfelf  be 
deceived. 

He  faw  with  his  own  eyes  the  Euxine  fea  covered 
with  ice  : 

“ Vix  equidem  credar,  fed  cum  fint  pracmia  falfi 
“ Nulla,  ratam  teftis  debet  habere  fidem  : 

il  Vidimus  ingentem  glacie  confiftere  Pontum.” 

Lib.  III.  El.  10. 

'*  4t  Fraus  verfatur  it  generalibus.” 

But 


[ 6i  ] 

But  if  you  will  not  credit  what  he  faw,  he  after- 
wards mentions  walking  upon  this  ice: 

“ Nec  vidiffe  fat  eft,  udum  calcavimus  requor  ; 

“ Undaque,  non  udo  Jub  pcdc,  fumma  fuit.” 
The  fea  thus  frozen,  not  oniy  bore  Ovid  who  hath 
defcribed  him  felt  to  be  very  light  and  agile,  but  oxen 
and  carriages  puffed  over  it : 

“ Perque  novos  pontes,  fubter  labentibus  undis, 

“ Ducunt  Sarmatici  barbara  plauftra  boves.” 

Lib.  III.  El.  io. 

When  the  poor  banifhed  poet,  during  this  rigorous 
weather,  wanted  fome  generous  wine  to  warm  himfelf, 
it  was  prefented  to  him  in  a fbate  of  congelation  : 

“ Udaque  confiftunt  formam  fervantia  teftaa 
“ Vina,  nec  haufta  meri,  fed  datafrufta,  bibunt.” 
This  effed  of  cold  was  not  experienced  in  London, 
fituated  in  the  52b  degree  of  Northern  latitude,  during 
the  great  fro  ft  in  1740. 

Add  to  thefe  proofs,  that  what  he  here  mentions  is 
not  the  effed  of  one  particular  hard  and  fevere  winter; 
he  complains  from  year  to  year  of  nearly  the  fame 
circumftances  : 

“ Ut  fumus  in  Ponto  ter  frigore  conftitit  Ifter, 

“ Fada  eft  Euxini  dura  ter  unda  marls.” 

Lib.  I.  El.  10. 

The  fnow  likewife  in  many  places  never  diftolved 
during  the  fu miner  : 

“ Quaeque  nec  hofte  fero,  nec  nive  terra  cares.’’ 

“ Frigore  perpetuo  Sarmatis  ora  riget.” 

“ Et  folet  in  multis  bima  manere  locis.” 

I think  therefore  that  what  I have  prefumed  to 
conjedure,  may  be  refted  upon  the  fingle  teftimony 

of 
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of  Ovid ; but,  as  there  is  with  fome  fo  flrong  prejudice 
againft  fads  from  fucli  a quarter,  I £hali  endeavour'to 
corroborate  this  authority,  by  defcriptions  of  the  fame 
country,  which  we  find  in  other  writers  of  thofe  cen- 
turies. 

His  contemporary  Virgil  fpeaks  thus  of  the  effe&s 
of  cold  in  the  fame  latitude  : 

“ Caeduntque  fecuribus  humida  vina, 

“ Sciriaque  impexis  induruit  horrida  barbis.” 

Georg.  Lib.  III.  1.  349.  & feq. 

He  likewife  aflerts  that  the  fnow. 

*e Septem  aflurgit  in  ulnas.” 

Virgil  indeed  isalfo  unfortunately  a poet;  but  his 
Georgies  are  perpetually  relied  upon  as  authority,  not 
only  by  Pliny,  but  the  later  writers  on  hufhandry. 

Such  credit  is  given  to  our  own  great  delcriptive 
poet  Thomfon,  that  the  compilers  of  the  Encyclope- 
dic have  almofl:  entirely  tran flatted  his  Seafons , under 
the  article  Zone:  nor  is  there  perhaps  a circumflance 
mentioned  throughout  thofe  poems,  which  the  moll 
fcrupulous,  and  minute  naturalifl  may  not  rely  upon. 

I lliall  juft  mention  the  authority  of  one  more  poet, 
as  he  is  fcarccly  more  than  a metrical  geographer: 

Dionyfius,  in  deferibing  the  fame  country,  fpeaks 
thus  of  the  flow’s  never  melting  : 

1'^btXioi  ct  tztsqi  x&vcv  evoiKia  (pureg  zyxcri. 

A<«  cQiv  tyvxffl  ts  yjuVi  fyupog  tz  Surutjg. 

nspnjyfjcrjf,  1.  668. 

T fhall  clofe  thele  corroborating  proofs  of  the  cold 
which  was  experienced  at  Tomos,  by  a paflage  from 
another  geographer,  who  is  fufliciently  profaic  not  to 
admit  of  any  objection,  to  his  teflimony,  on  account 
of  a too  lively  imagination  : 
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A7rcl<rot.  &/]  e<?i,  tuv  <$i  izuyuv  vi 

GtpofyoTyjg  fj.a\i<gci  c>£  tuv  trvpJoaiti'ovTuv  Tvegi  to  sc[acc  Tvjg 
Maard^  £<ri,  ujxoi^iviTcu  ya g 0 cha7rXxg}  u<ri  kou 

•srviXov  «i >ou,  kgu  o$o v.  Strabo,  L.  7. 

Thus  is  Ovid  fupported  in  that  very  material  and 
ftriking  fad:  of  the  ice  being  commonly  ftrong  enough 
to  bear  carriages. 

It  now  remains  to  compare  this  account  of  the  fe- 
verity  of  the  cold  at  Tomos,  with  that  of  more  mo- 
dern travellers,  who  have  either  been  at  the  fame  place 
during  the  winter,  orpafTed  not  very  far  diftant. 

Hubruquis,  Marco  Polo,  Jean  du  Plan,  Carpin,  and 
Mandevilie,  were  all  of  them  on  the  borders  of  the 
Euxine  Sea,  and  proceeded  many  degrees  Northward; 
and  yet  we  do  not  hear  of  any  complaint  with  regard 
to  the  cold. 

Bufbequius  travelled  from  Buda  to  Conftantinople, 
in  the  midft  of  winter  ; nor  does  he  mention  any  in- 
convenience, or  interruption,  from  froft  or  fnow.  If 
it  be  faid  that  his  way  did  not  lye  through  Tomos  (or 
Temefware),  to  this  it  may  be  anfwered,  that  he  croff- 
ed  the  fame  latitudes ; to  which  it  may  be  added,  that 
there  was  no  Euxine  Sea  to  mitigate  the  feverity  of 
the  cold. 

I mud  likewife  here  make  another  obfervation, 
that  it  does  not  appear  either  from  Ovid,  who  is  fo 
very  minute  in  every  particular  relative  to  this  coun- 
try, or  from  any  other  traveller,  that  there  are  high 
mountains  in  the  neighbourhood  of  Tomos. 

Tournefort  was  on  the  Black  Sea,  in  the  beginning 
of  April,  and  dwells  much  upon  the  very  fine  weather 
during  the  time  he  continued  upon  it.  Pie  ob- 
serves, however,  that,  in  the  time  of  Conftantine,  the 
{freight  oppofite  to  Byzantium  was  frozen  over;  and 
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that  in  the  year  401  thcEuxine  Sea  was  covered  with 
ice,  for  twenty  days  together.  Thefe  fadls,  therefore, 
{truck  him,  as  extraordinary. 

Mottraye  was  in  Crim  Tartary,  in  the  year  1711, 
during  the  months  of  November  and  December  } who 
is  alfo  entirely  filent,  with  regard  to  any  uncommon 
effects  of  cold. 

Thefe  are  all  the  travellers,  whofe  works  I have 
looked  into,  or  could  procure  on  this  occafion.  I do 
not  take  upon  my  felt  to  fay,  that  there  may  not  be 
others,  which  have  efcaped  me  5 but  I fhould  not 
fuppofe  the  number  to  be  great,  as  the  Euxine  Sea, 
and  its  neighbourhood,  neither  anfwers  to  the  Euro- 
pean traveller,  in  point  of  curiofity  or  commerce. 

I have  faid  in  the  outlet,  that  I have  fome  particular 
reafons,  for  fixing  chiefly  on  Tomos,  to  make  this 
companion  ; which  arifes  from  the  country  being 
precilely  in  the  fame  hate  that  it  was  in  the  time  of 
Ovid  ; this  entirely  excludes  the  common  obferva- 
tion,  that  the  cultivation  of  a country  will  render  the 
climate  more  temperate. 

We  will  now  leave  Tomos,  and  compare  the  ac- 
counts of  the  weather  in  Italy,  with  thofe  of  the  pre- 
lent times  : it  being  firil  premifed,  that  the  country 
was  better  cultivated,  in  the  Auguftan  age,  than  it  is 
now,  which  fhould  confequently  have  made  the  tem- 
perature of  the  air  more  warm  than  it  is  now  expe- 
rienced to  be. 

The  queries  propofed  to  your  fon  Mr.  Watfon  re- 
late to  this  companion,  and  have  occafioned  my  trou- 
bling you  with  ibis  length  of  letter,  fince  I have  within 
thele  few  days  been  fortunate  enough  to  procure, 
through  other  hands,  the  information  I could  have 
wiflied  on  this  head. 
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I (hall  begin  with  fome  padages  from  Virgil’s 
Georgies,  having  already  attempted  to  fhew  that  no 
authority  can  be  more  relied  upon. 

This  mod  excellent  hufbandman  is  condantly  ad- 
vifing  precautions  againd  fnow  and  ice  in  the  ma- 
nagement of  cattle ; and  he  may  be  generally  fuppofed 
to  give  thefe  directions  for  the  neighbourhood  of 
Naples  *,  or  Mantua  his  native  country,  where  he 
does  not  evidently  from  the  context  mean  fome  other 
parts  of  Italy : 

“ Et  multa  duram  dipula,  dlicumque  maniplis 
**  Sternere  fubterhumum,  glacies  ne  frigida  laedat 
<c  Mode  pecus.”  Lib.  III.  1.  297. 

This  relates  to  fheep;  but  that  hardy  animal  the 
goat  wanted  the  fame  attention  during  the  winter  : 

“ Ergo  omni  dudio,  glaciem,  ventofque  nivales 
<c  Avertes.”  Lib.  III.  1.  317. 

Speaking  afterwards  of  Calabria,  the  mod  Southern 
part  of  Italy,  he  expreffes  himfelf,  with  regard  to  the 
rivers  being  frozen,  as  what  was  commonly  to  be  ex- 
pected : 

“ Et  cum  tridis  hyems  etiamnum  frigore  faxa 
<c  Solveret,  & glacis  curfus  fraenaret  aquarum  'f'.” 

* c<  I!lo  Virgilium  me  tempore  dulcis  alebat 
“ Parthenope,  ftudiis  florentem  ignobilis  oti.” 

J It  appears  alfo  by  the  fixth  Satire  of  Juvenal,  that  the 
Tiber’s  being  commonly  frozen  in  winter  lupplied  the  ladies 
of  Rome  with  a very  extraordinary  inftance  of  implicit  deference 
to  the  commands  of  the  Egyptian  priefts  : 

“ Hybernum  fradla  glacie  defeendet  in  amnem, 

4C  Ter  matutino  Tiberi  mergetur  ” 

Pliny’s  favourite  villa  of  Laurentinum  was  fituated  near  the 
mouth  of  the  fame  river  and,  in  the  very  minute  defeription  of 
its  beauties  and  conveniences,  he  dwells  much  more  upon  the 
exoofition  of  different  parts  of  it  to  the  warmth  of  the  fun, 

‘Vol.  LVIII.  K I am 
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I am  afhamed  to  be  obliged  to  date  fo  many  au- 
thorities ; but,  as  the  proof  entirely  arifes  from  many 
fuch  concurrent  padages,  I fhall  now  fupport  the 
tedimony  of  Virgil  by  that  of  two  naturalifts,  who 
were  either  Italians,  or  redded  in  Italy. 

Pliny,  in  a chapter,  De  natura  ccsli  ad  arbores , and 
fpeaking  of  Italian  trees,  fays,  “ Alioqui  arborum 
“ frugumque  communia  funt,  nives  diutinas  Jedere 
Lib.  XVII.  cap.  2. 

But  perhaps  the  dronged  proof  of  that  very  re- 
markable faCt,  the  Italian  rivers  being  condantly 
frozen  over,  is  to  be  collected  from  a chapter  in  Ailian, 
which  con  fids  entirely  of  indruCtions  how  to  catch 
eels,  whild  the  water  is  covered  with  ice : to  this, 
without  troubling  you  with  a long  citation,  I (ball 
barely  refer.  (See  Lib.  XIV.  de  Animal,  cap.  29.) 

Now,  if  we  may  believe  the  concurrent  accounts  of 
modern  travellers,  it  would  be  almod  as  ridiculous  to 
advife  a method  of  catching  fifh  in  the  rivers  of  Italy, 
which  depended  entirely  upon  their  commonly  being 
frozen  over,  as  it  would  be  to  give  fuch  directions 
to  an  inhabitant  of  Jamaica. 

I likewife  cannot  find  that  the  precautions,  which 
Virgil  gives  in  his  Georgies,  againftthe  damage  which 
fheep  and  goats  might  receive  from  the  fnow  and 
froft,  are  now  neceflary  ; and  both  thefe  animals 
are  known  to  Hand  the  levered  winters  of  the  High- 

than  its  coolnefs,  which  is  the  circumftance  moft  attended  to, 
ever,  in  our  northern  climate. 

He  alfo  mentions,  that  the  fituation  was  not  warm  enough 
either  for  olives  or  mirtle  ; and  that  the  laurus  (which,  whether  it 
be  the  bay  or  laurel , bears  our  climate,  except  in  feafons  of  ex- 
traordinary feverity)  would  not  then  frequently  Hand  the  whole 
vrinter,  neither  at  Lauren tinum,  nor  near  the  town  of  Rome. 

lands 
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lands  of  Scotland,  conceived  to  be  in  Virgil’s  time 
almoft  the  ultima  Thule. 

I do  not  pretend  however  to  aflert  from  this,  that 
fnow  does  not  lye  upon  the  Alps  and  Apennines, 
which  arifes  from  their  very  confiderable  height,  nor 
that  fome  waters  on  the  tops  of  fuch  mountains,  or 
perhaps  nearly  under  them,  may  not  be  frozen, 
efpecially  when  they  are  at  a great  diftance  from  the 
fea. 

We  fhall  find  however  that  the  climate  hath  like— 
. wife,  upon  thefe  very  fummits,  become  proportionably 
mild  with  that  of  the  more  level  countries. 

This  receives  a very  clear  and  fatisfadory  proof, 
from  the  difficulties  which  thofe  formerly  encountered 
who  pa fied  the  Alps. 

Every  line,  almoft,  of  both  Livy’s  and  Polybius’s 
delcription  of  Annibal’s  pafiage,  makes  mention  of 
froft  and  ice  : we  know  that  thefe  mountains  have 
been  eafily  crofted  fince  by  armies,  from  the  time  of 
Francis  the  firft,  to  the  war  of  1743.  They  are 
likewife  palled  fometimes  even  by  confumptive  tra- 
vellers during  the  winter. 

It  is  now  time,  perhaps,  to  releafe  you  from  this 
very  long  dilTertation  ; on  a point,  however,  which 
feems  to  be  of  fomecuriofity  and  importance.  I am, 

Dear  Sir, 

Your  moft  faithful, 
humble  fervant, 


Daines  Barrington. 
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X.  An  Account  of  Rings  miffing  of  all  the 
Prifmatic  Colours , made  by  Ele&rical  Ex- 
plofions  on  the  Surface  cf  Pieces  of  Metal , 

by  Jofeph  Prieftley,  LL.  D.  F.  R.  S. 

Read  March  io,ir  T was  a difcovery  of  Sir  Ifaac  Newton, 
I that  the  colours  of  bodies  depend  upon 
the  thicknefs  of  the  fine  plates  which  compote  their 
furfaces.  He  has  fhown  that  a change  of  the  thicknefs 
occafions  a change  in  the  colour;  differently  coloured 
rays  being  thereby  dilpofed  to  be  transmitted  through 
the  plate,  and  confequently  rays  of  different  colours 
being  difpofed  to  be  reflected  at  the  fame  place,  lb  as 
to  prefent  the  appearance  of  different  colours  to  the 
eye. 

A variation  in  the  denfity  of  the  plate,  he  fhows, 
will  occafion  a variation  in  the  colour ; but  dill  a 
medium  of  any  denfity  would  exhibit  all  the  colours 
according  to  the  thicknefs  of  the  different  parts  of  it. 
Thefe  obfervations  he  confirmed  by  experiments  on 
plates  of  air,  water,  and  glafs.  He  alfo  mentions  the 
colours  which  arife  on  polifhed  dee!,  by  heating  it; 
as  likewife  on  bell-metal,  and  fome  other  metalline 
fubdances,  when  melted  and  poured  on  the  ground, 
where  they  may  cool  in  the  open  air : and  he  aferibes 
thefe  colours  to  the  fcoria , or  vitrified  parts  of  the 
metal,  which,  he  fays,  mod  metals,  when  heated,  or 
melted,  do  continually  protrude,  and  fend  out  to  their 
furface,  covering  them  in  the  form  of  a thin  glaffv 
fkin.  Optics , pag.  194. 

This  capital  difcovcry,  concerning,  the  colours  of 
bodies  depending  upon  the  thicknefs  of  the  fine 

plates 
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plates  which  compofe  their  furfaces,  of  whatever  den- 
fity  thofe  plates  be  (and  which  may  be  of  fuch  ad- 
mirable ufe  to  explain  the  colours,  and  perhaps,  in  due 
time,  the  confiituent  parts  and  internal  firu&ure  of 
natural  bodies)  I have  been  fo  happy  as  to  hit  upon 
a method  of  ill  nitrating  and  confirming,  by  means  of 
electrical  explofions.  Thefe,  being  received  upon 
the  furfaces  of  all  the  metals,  change  the  colour  of 
them,  to  a confiderable  difiance  round  the  fpot  on 
which  they  are  difcharged,  fo  that  the  whole  Ipace  is 
divided  into  a number  of  concentric  circular  fpaces, 
each  exhibiting  all  the  prifmatic  colours  ; and  perhaps 
as  vivid  as  they  can  be  made  in  any  method  what- 
ever. ' 

It  was  not  by  any  reafoning  a priori,  but  by  a mere 
accident,  that  I firfi  difcovered  thefe  colours.  Having 
occafion  to  take  a great  number  of  explofions,  in  order 
to  afcertain  the  lateral  force  of  them  ; I obferved  that 
a plate  of  brafs,  on  which  they  were  received,  was 
not  only  melted,  and  marked  with  a circle,  by  a 
fufion  round  the  central  fpot,  but  likewife  tinged, 
beyond  this  circular  fpot,  with  a green  colour,  which 
I could  not  eafily  wipe  out  with  my  finger.  Struck 
with  this  new  appearance,  I replaced  the  apparatus, 
and  continued  the  explofions;  till,  by  degrees,  I per- 
ceived a circle  of  red  beyond  the  fainter  colours;  and, 
examining  the  whole  with  a microfcope,  I plainly 
difiinguilhed  all  the  prifmatic  colours,  in  the  order  of 
the  rainbow.  The  diameter  of  the  red,  in  this  in- 
fiance, happened  to  be  one  third  of  an  inch,  and  the 
diameter  of  the  purple  about  one  fourth. 

Pleafed  with  this  experiment,  I afterwards  purfued 
and  diverfified  it  in  a great  variety  of  ways,  the  refult  of 
which  I fhall  comprife  in  the  following  obfervations. 

i.  When 
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i . When  a pointed  piece  of  metal  is  fixed  oppofite 
to  a plain  furface,  the  nearer  it  is  placed  to  the  fur- 
face,  the  fooner  do  the  colours  appear,  the  clofer  do 
the  rings  fucceed  one  another,  and  the  lefs  fpace  they 
occupy ; as,  on  the  other  hand,  the  farther  it  is  placed 
from  the  furface,  the  later  do  the  colours  appear ; 
but  the  rings  then  occupy  a proportionably  greater 
fpace,  and  have  more  room  to  expand  themfelves. 
N°  i . on  the  feel  % was  made  by  the  explofions  pair- 
ing from  the  point  of  a needle,  fixed  at  the  diftance 
of  _5.  of  an  inch  from  the  fteel ; and  N°  2.  was  made 

la 

at  the  fame  time,  when  the  needle  was  placed  at  the 
diftance  of-1  of  an  inch.  It  leems,  however,  that 
when  the  point  is  placed  at  fuch  a diftance,  as  that 
the  eledric  matter  has  room  to  dilate,  and  form  as 
large  a circular  fpot  as  the  battery  will  admit,  the 
rings  are  as  large  as  they  are  capable  of  being  made; 
but  that  ftill  the  colours  appear  later,  in  proportion 
to  the  diftance  beyond  that.  When  the  point  is 
fixed  exceeding  near,  or  is  made  to  touch  the  fur- 
face, the  colours  appear  at  the  very  firft  explofion, 
but  they  fpread  irregularly,  and  make  not  diftind 
rings,  as  N°  1.  upon  the  tin. 

2.  The  more  acutely  pointed  is  the  wire,  or  needle, 
from  which  the  eledric  matter  ilfues,  or  at  which  it 
enters,  the  greater  number  of  rings  appear.  . A blunt 
point  makes  the  rings  larger,  but  fewer;  and  in  that 
circumftance  it  is  likewife  much  later  before  the  co- 
lours make  their  appearance  at  a given  diftance.  N°  3. 

* All  the  coloured  rings  mentioned  in  this  paper  were  (hewn 
to  the  Royal  Society,  but  could  not  be  well  reprefented  by  a 
print. 
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upon  the  fteel,  was  made  by  a blunt  wire,  and  N5  2. 
upon  the  tin  by  a brads  knob  fixed  oppofite  to  it. 

3.  In  making  thefe  rings,  the  fir  ft  appearance  is  a 
dulky  red,  about  the  edges  of  the  circular  fpot ; pre- 
fently  after  which  (generally  after  four  or  five  firokes) 
there  appears  a circular  fpace  > vifible  only  in  a pofi- 
tion  oblique  to  the  light,  and  looking  like  a (hade  on 
the  metal.  This  fpace  expands  very  little  during  the 
whole  courfe  of  the  explofions,  and  it  feems  to  be, 
as  it  were,  an  attempt  at  the  fir  ft  and  fainteft  red  ; for 
by  degrees,  as  the  other  colours  fill  the  bulk  of  that 
fpace,  the  edges  of  this  fihade  deepen  into  a kind  of 
brown  5 as  may  be  feen  particularly  in  N°  4.  upon  the 
fteel,  where  it  is  fomething  more  than  half  an  inch 
in  diameter,  and  in  N°  1.  where  it  is  near  i of  an 
inch. 

4.  After  a few  more  explofions,  a fecond  circular 
fpace  is  marked  out  by  another  fihade,  beyond  the 
fir  ft,  generally  about  4 or  _L.  of  an  inch  in  diameter, 
which  I have  never  obferved  to  change  its  appear- 
ance, after  ever  fo  many  explofions.  This  fecond 
fihade,  by  fucceeding  the  firft;  which  as  I obferved, 
becomes  gradually  of  a brown,  or  a light  red,  feems 
to  be  an  attempt  at  the  fainter  colours,  which  intervene 
between  the  reds. 

5.  All  the  ftronger  colours  make  their  firft  appear- 
ance at  the  edges  of  the  circular  fpot;  and  more  explo- 
fions make  them  continually  expand  towards  the  ex- 
tremity of  the  fpace  firft  marked  out,  while  others  fuc- 
ceed  in  their  place;  till,  after  about  thirty  or  forty  ex- 
plofions, three  diftind  rings  generally  appear,  as  in 
N°  4.  upon  the  fteel.  If  the  explofions  be  continued 
farther, the  circle  becomes  lefts  beautiful,  and  lefs  dif- 
tind 
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tindtj  the  red  commonly  prevailing,  and  fuffufing 
all  the  other  colours,  as  in  N°  1.  upon  the  ffeel ; 
though  I attribute  the  confufion  of  the  colours  in 
that  circle,  in  part,  to  the  needle  having  been  feveral 
times  accidentally  broken  from  the  cement  which 
l'upported  it,  and  to  its  not  having  been  replaced  ex- 
actly as  before. 

6.  The  laft  formed  colours  are  always  the  mod; 
vivid,  as  appears  very  diftindtly  in  the  reds  of  N°  i 
upon  the  Heel.  Alfo  the  laft  formed  rings  lie  clofer 
to  one  another  than  the  firflr. 

y.  Thefe  rings  may  be  brufhed  with  a feather,  and 
even  wetted,  or  a finger  may  be  drawn  over  them, 
without  their  receiving  any  injury ; but  they  eafiiy 
peel  off,  when  fcratched  with  one’s  nail,  or  any  thing 
that  is  fharp,  the  innermoff  rings  being  the  mod  dif- 
ficult to  erafe. 

8.  The  firff  circles  are  fometimes  covered  with  a 
quantity  of  black  duff;  part  of  which  however  may 
be  wiped  off  with  a feather,  fo  as  to  fhow  the  co- 
lours under  it.  An  attempt  to  wipe  off  more,  on 
the  rough  fide  of  the  fteel,  took  off  the  colours  along 
with  it ; but  more  than  half  yet  remains,  with  the 
duff  upon  it,  as  it  was  firff  formed. 

9.  It  makes  no  difference  whether  the  eledtric  mat- 
ter iffue  from  the  pointed  body  upon  the  plate,  or 
from  the  plate  upon  the  pointed  body ; tire  plate  op- 
pofed  to  the  point  being  marked  exactly  alike  in  both 
cafes.  Alfo  the  points  themfelves,  from  which  the 
fire  iffues,  or  at  which  it  enters,  are  coloured  to  a con- 
fiderable  diffance,  often  about  half  an  inch,  but  not 
very  diftindtly.  The  colours  likewife  return  here,  in 
concentric  rings,  as  upon  the  plate. 
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10.  I think  that  the  more  circles  are  made  at  the 
fame  time,  the  more  delicate  will  the  colours  be; 
whereas  the  furface  is,  as  it  were,  torn,  or  corroded  by 
more  violent  explofions ; which  makes  the  colours 
appear  rough  and  courfe.  N°  4.  is  I think  on  this 
account,  as  well  as  fome  others,  marked  in  a more 
delicate  and  beautiful  manner  than  N°  i.or  N°  5. 
But  this  roughnefs  is  only  perceived  on  the  fteel.  On 
filver,  tin,  and  polifhed  brafs,  the  colours  were  always 
free  from  that  roughnefs. 

11.  A polilhed  furface  is  not  necefiary,  the  colours 
being  very  manifeft  on  the  rough  fide  of  the  fteel, 
where  it  is  not  covered  with  the  black  dull  men- 
tioned above. 

12.  Thefe  coloured  rings  appear  almoft  equally 
well  on  all  the  metals  on  which  I have  made  them  ; 
namely,  gold,  filver,  copper,  brafs,  iron,  lead,  and  tin. 

I have  not  tried  any  of  the  femi- metals ; but  I have 
no  doubt  of  their  anfwering  as  well  as  the  proper 
metals. 

13.  When  the  pointed  wire  was  made  to  incline  to 
the  plane  on  which  the  colours  were  exhibited,  the 
circular  fpot  was  quite  round,  the  center  of  it  being 
in  the  perpendicular  let  fall  from  the  point ; but  the 
colours  were  projected  oppolite  to  the  point,  in  an 
oblong  figure. 

Upon  fhewing  thefe  coloured  rings  to  Mr.  Canton, 
I was  agreeably  furprifed  to  find,  that  he  had,  like- 
wife,  produced  all  the  prifmatic  colours  from  all  the 
metals,  but  by  a different  electrical  procefs.  His 
method  had  been  to  extend  fine  wires  over  the  fur- 
face of  pieces  of  glafs;  and  when  the  wire  was  ex- 
ploded, he  obferved  that  the  glafs  remained  tinged 
Vox.  LV1II.  L with 
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with  all  the  colours  from  all  the  metals.  They  are 
not  indeed  difpofed  in  fo  regular  and  beautiful  a man- 
ner as  in  the  rings  I produced ; but  they  equally  de- 
monftrate,  that  none  of  the  metals  difcovers  the  leaf!; 
preference  to  any  one  colour  more  than  another.  A 
variety  of  other  very  extraordinary  appearances  oc- 
curred in  the  courfe  of  Mr.  Canton’s  experiments  in. 
melting  wires. 

In  what  manner  thefe  colours  are  formed,  it  may 
not  be  cafy  to  conjediure.  In  Mr.  Canton’s  method 
of  producing  them,  the  metal  feems  to  be  difperfed 
in  all  directions  from  the  place  of  explofion,  in  the  form 
of  fpheres,  of  a very  great  variety  of  fizes,  tinged  with 
all  the  variety  of  colours,  fome  of  them  too  imall  to 
be  diftindtly  vifible  by  any  magnifier.  In  my  me- 
thod, it  fhould  rather  feem  that  they  are  produced  in 
a manner  fimilar  to  the  production  of  colours  on  fteel 
&c.  by  heat  /.  e.  the  furface  is  afFedted,  without  the 
parts  of  it  being  removed  from  their  places,  certain 
plates  only,  or  laminae , being  formed,  of  a thicknefs 
proper  to  exhibit  the  refpedtive  colours  at  certain  dil- 
tances ; and  that  the  thicknefs  of  thefe  plates  is  con- 
tinually changing  by  the  repetition  of  the  explofions. 

N.  B.  The  battery  made  ufe  of  in  the  abovemen- 
tioned  experiments  was  of  twenty  one  fqu are  feet 
of  coated  glafs. 
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Received  March  9,  1768. 

XL  A Letter  from  John  Ellis,  Efquire, 
F.  R.  S.  to  the  Prejident , on  the  Succefs  of 
his  Experiments  for  prejerving  Acorns  f or 
a whole  Tear  without  planting  them , fo  as 
to  be  in  a State  fit  for  V egetation ? with 
a View  to  bring  over  fome  of  the  mofi  va- 
luable Seeds  from  the  Eaft  Indies,  to  plant 
for  the  Benefit  of  our  American  Colonies . 


Read  March  io,  T y AVIN  G difcovered  that  the  difap- 
1768.  pointment,  which  I met  with  about 

a year  ago,  in  attempting  to  preferve  through  the  lea- 
fon  fome  ever-green  oak  acorns  and  fome  chefnuts  in 
wax,  was  owing  to  their  being  unfit  for  vegetation  at 
the  time  of  my  inclofing  them;  I refolved  in  my 
next  attempt  to  try  only  fuch  as  I was  perfuaded  were 
found  and  frefh. 

Fortunately,  my  curious  and  learned  friend  the  Right 
Honorable  Sir  Thomas  Sewell  Matter  of  the  Rolls, 
hearing  of  my  diftrefs,  offered  to  procure  me  fome 
excellent  acorns  of  the  englifh  oak,  part  of  a parcel  he 
had  been  fowing  at  his  feat  at  Otterfhaw  near  Chert- 
fey  in  Surrey ; thefe  he  was  fo  obliging  to  fend  me 
the  20th  of  February  1767;  part  of  them  I fowcd 
immediately  under  the  windows  of  my  chambers,  in 
the  kitchen  garden  of  Grays  Inn : and  on  the  22d  of 
the  fame  month  I inclofed  about  36  of  them  in  bees- 
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wax.  Mod  of  thofe  that  I had  Town  in  the  garden 
came  up  in  June  following  1767,  and  by  the  middle 
of  September  were  6 inches  high. 

This  gave  me  fome  hopes  that  I fhould  not  labour 
in  vain  as  I had  done  before ; for  part  of  the  fame 
parcel  of  ever-green  oak  acorns  which  failed,  I 
had  given  to  Sir  Thomas  Sewell  the  year  before  to 
low,  and  he  allures  me  that  not  one  of  them  came  up 
with  him.  I likewife  difcovered,  though  too  late, 
that  the  Spanilh  chefnuts,  which  failed,  had  been  kiln- 
dried  ; this  is  a common  pradtice  in  Spain,  to  prevent 
their  fprouting  by  the  damp  heat  in  the  hold  of  the 
fhip. 

I fhould  not,  my  Lord,  be  fo  particular  in  explaining 
the  caufe  of  my  difappointment,  but  to  fhew  the  care 
that  is  neceflary  to  be  taken  by  perfons  abroad  in  the 
choice  of  the  feeds,  as  well  as  the  date  they  ought  to 
be  in,  if  they  expedt  they  (hould  anfwer  the  great  end 
we  propofe. 

Before  I mention  the  method  in  which  I treated 
thefe  acorns,  I mud  obferve  to  your  Lordlhip,  that 
though  I have  formerly  been  fo  fuccefsful  as  to  pre- 
ferve  both  acorns  and  chefnuts  for  the  fpace  of  ayear 
in  bees  wax,  feveral  of  which  have  afterwards  vege- 
tated, and  fome  of  them  are  now  grown  into  trees ; 
yet  I always  found  that  many  of  them  were  rotten 
when  they  were  taken  out  of  the  wax;  which  made 
me  fufpedt  that  it  was  owing  to  the  too  great  heat  of 
the  melted  wax,  that  fo  many  of  them  were  dedroy- 
ed.  This  put  me  on  thinking  of  the  following  me- 
thod to  guard  the  feeds  to  be  preferved  from  too  great 
heat,  which  I have  now  the  pleafure  to  fhew  your 
Lordfhip  and  the  red  of  the  Royal  Society  the  good 
effedts  of. 


After 
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After  I had  ' chofen  out  the  faired;  acorns,  laying 
afide  fuch  as  had  fpecks  proceeding  from  the  wounds 
of  infe&s,  I wiped  them  very  clean  till  they  were 
quite  bright,  for  fear  of  any  condenfed  perfpiraticn 
on  the  furface,  which  if  inclofed,  would  turn  to  moul- 
dinefs.  I then  poured  fome  melted  bees-wax  into  a 
china  plate  about  half  an  inch  deep,  and  foon  as  the 
wax  was  cool,  but  dill  very  pliable,  I cut  out  with  a 
penknife  as  much  as  would  inclofe  one  acorn  ; this  I 
wrapped  round  it,  rolling  it  between  my  hands  till  the 
edges  of  the  wax  were  perfectly  united  : in  the  fame 
manner  I covered  about  36  of  them  with  all  the  cau- 
tion in  my  power,  fo  that  after  they  had  been  fet  to 
harden  I could  not  perceive  the  lead  crack  in  them. 
When  they  were  quite  cold  and  hard,  I prepared  an 
oval  chip  box,  of  7 inches  long,  44  broad,  and  34 
deep ; into  this  I poured  melted  bees-wax  to  the  depth 
of  an  inch  and  half;  and  when  I could  bear  my  finger 
in  it,  I laid  the  covered  acorns  at  the  bottom  in  rows 
as  clofe  as  I could  together;  afterwards  other  rows 
over  them,  till  the  box  was  full ; and  when  the  fird 
wax  began  to  cool,  I poured  fome  wax  that  was  bare- 
ly fluid  over  the  uppermofl  acorns  till  they  were  quite 
covered.  In  order  to  cool  them  as  foon  as  pofiible,  I 
fet  the  box  near  a window,  where  the  fafli  was 
raifed  a little  to  let  in  a dream  of  cold  air ; when 
they  were  almoft  cold,  I perceived  the  wax  had 
fhrunk  a little  here  and  there,  and  left  fome  chinks ; 
thefe  I immediately  filled  up  wich  very  foft  wax, 
prefling  it  very  clofe  and  fmooth.  After  it  was 
quite  cold  and  hard,  I put  on  the  cover  of  the  box, 
and  placed  it  on  a fhelfin  a clofet  till  the  beginning 
cf  Augud  lad,  when  I fent  it  to  the  care  of  Mr. 
Dacoda,  clerk  to  the  Royal  Society,  to  their  houle  in 
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Crane  Court,  to  be  produced  and  examined  before  the 
Royal  Society  at  fome  of  their  firft  meetings  after  the 
long  vacation.  My  health  would  not  permit  me  to  at- 
tend myfelf ; but  I am  informed,  my  Lord,  that  when 
they  were  cut  open  and  examined  before  your  Lord- 
fhip  and  the  reft  of  the  Royal  Society  prefent,  their 
appearance  promifed  fuccefs;  and  that  they  were  or- 
dered to  be  delivered  by  Dr.  Morton,  fecretary  to  the 
Royal  Society,  to  the  care  of  Mr.  William  Aiton, 
Botanic  Gardiner  to  her  Royal  Highnefs  the  Princefs 
Dowager  of  Wales  at  Kew  at  my  requeft,  that  the 
Royal  Society  might  be  informed  whether  they  would 
-vegetate. 

I have  juft  now,  my  Lord,  had  the  pleafure  of  re- 
ceiving a letter  from  Mr.  Aiton,  advifing  me,  that  he 
had  fent  to  Mr.  Robertfon,  houfekeeper  to  the  Royal 
Society,  two  pots  with  the  young  oaks  rifing  from  the 
acorns  preferved  in  wax,  which  Dr.  Morton  lent  him 
from  the  Royal  Society  in  December  laft ; and  am 
well  perfuaded  he  has  carefully  attended  to  an  expe- 
riment, the  fuccefs  of  which,  if  properly  followed,  may 
in  a few  years  put  us  in  pofleffion  of  the  moft  rare 
and  valuable  feeds  in  a vegetating  ftate  from  the  remo- 
teft  parts  of  the  world,  which  in  time  may  anfwer 
the  great  end  of  the  improvement  and  advancement 
of  our  trade  with  our  American  Colonies.  I am, 

My  Lord, 

with  the  greateft  refped, 

Your  Lordftiip’s 

moft  humble  and  obedient  fervant, 

OrayVInn,  March  9, 

1768. 

SIR, 


John  Ellis. 
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Kew,  March  8,  1768. 

S I R, 

I Received  December  5, 1767,  of  Dodtor  Morton  of 
the  Britifh  Mufeum  a parcel  of  acorns  preferved  in 
wax  (the  quantity  of  acorns  which  I received  was 
34);  and  according  to  your  defire  and  direction  they 
were  fowed,  as  foon  as  I received  them,  into  a fandy 
light  loom.  I placed  the  pots  with  the  acorns  under 
a frame,  where  they  remained  till  January  the  28.  I 
then  took  the  pots  with  the  acorns  out  of  the  frame, 
and  placed  them  near  a window,  in  one  of  our  large 
airy  doves,  where  they  have  remained  ever  fincej  ac- 
cording to  your  delire,  they  (hall  be  fent  to-morrow 
to  the  Royal  Society’s  houfe.  I think  the  gentlemen 
of  that  Honourable  Society  will  be  pleafed  to  fee  the 
method  of  preferving  feeds  in  wax  prove  fo  fucceff- 
fulj  as  the  acorn  is  one  of  the  word:  of  feeds  to  keep 
any  time,  out  of  the  ground,  from  perifhing ; and 
the  good  fuccefs  there  is  from  thofe  few  which  1 
received  from  Do&or  Morton.  I am,  therefore,  of 
the  opinion,  that,  if  feeds  are  found  and  dry,  and  care- 
fully put  up  in  the  wax,  it  is  the  . bed:  method 
that  has  ever  been  found  out  to  preferve  feeds  from 
didant  countries. 

1 I am,  Sir,. 

Your  mod;  obedient  and  humble  fervant; 

To  John  Ellis,  Efq;,  William  Aitom. 

Gray  s-Inn*. 

N..  B.  There  are  fixteen  in  one  pot,  and  nine  in  the 
other,  that  are  already  come  up,  and  mod: 
of  them  from  four  to  fix  inches  high. 
c.  X II  A 
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XII.  A Letter  from  Dr . Donald  Monro, 
j F.  -S',  to  Mathew  Maty,  M.  D.  Sec . 

/v.  S’,  biclofing  one  from  Mr.  Farley,  of 
Antigua,  on  the  good  Effects  of  the  ^uajf 
Root  in  fome  Fevers. 


Read  March  17, 
1768. 


■ \ 


S I R, 

S we  have  had  no  further  accounts 
of  the  Quafli  Root,  fince  Dr. 
Linnaeus  publifhed  the  fixth  volume  of  his  Amceni - 
fates  Academic ce*\n  the  year  1764,  I have,  accord- 
ing  to  your  defire,  fent  you  the  copy  of  a letter  on  the 
good  effe&s  of  this  root,  which  I hope  will  be  ac- 
ceptable to  the  Society,  as  it  may  excite  Pbyficians  to 
make  trials  of  this  medicine  which  feems  to  pro- 
mife  to  be  of  fo  much  ufe.  The  original  letter  was 
given  me  by  the  gentleman  to  whom  it  is  addrefled, 
while  1 attended  him  laft  year  when  he  was  here  in 
England  for  the  benefit  of  his  health.  1 am, 

S I R, 

Your  moft  obedient  humble  fervant. 


Jermyn-Street,  March  8, 


1768. 


D.  Monro. 


Dr.  Carol.  Linnaeus  gives  a particular  defeription  and  figure 
of  the  Quafli  tree,  which  grows  in  the  neighbourhood  of  Surinam, 
in  South  America,  and  of  the  Root  having  been  adminiftred  at 
Surinam,  with  great  fuccefs,  in  malignant,  remitting  and  inter- 
mitting fevers:  and  he  tells  us  that  its  virtues  were  firft  difeo- 
vered  by  a Have  of  the  name  of  Quafli,  from  whom  the  tree  got 
its  name. 

Copy 


2 
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Copy  of  a Letter  from  Mr.  James  Farley,  Practitioner 
in  Phyfick  in  the  IJland  of  Antigua,  to  his  Partner , 
Mr.  Arch.  Glofter,  in  London } dated  Antigua, 
July  26,  1767. 

SIR, 

Tk /T  R.  T — r has  been  extremely  ill  ftnee  his  arrival 
LiJL  witli  a fever,  which  Iafted  for  many  hours  ; and, 
upon  its  going  off,  he  could  not  retain  the  bark  in  any 
fhape  whatever.  Many  things  were  tried  to  check 
the  vomiting,  and  enable  him  to  keep  down  fome 
bark,  but  to  no  purpofe.  At  laft  I tryed  the  Quad! 
Root,  an  account  of  which  I read  in  one  of  the  ma- 
gazines for  this  year ; it  fat  extremely  well  on  his 
ftomach  j he  had  no  vomiting  after  the  firft  dofe,  and 
recovered  very  fpeedily. 

I have  lately  tried  it  in  three  or  four  cafes,  where 
there  has  been  a tendency  to  putrefa&ion  and  the 
bark  would  not  If  ay  on  the  ftomach  ; a dram  of  this 
root,  has  effectually  anfwered  every  purpofe  that  the 
bark  would.  It  has  this  advantage  over  the  bark,  that 
it  does  not  heat  the  patient. 

I have  given  it  in  fevers,  joined  with  the  Radix 
Serpentariae  Virginianse,  with  fuccefs.  I had  a pound 
or  two  from  Efquebo,  and  have  fent  you  a little  of  it. 

Dr.  Warner  has  fent  Dr.  Jackfon  a piece  of  it ; he 
faw  the  good  effe&s  of  this  medicine,  in  a patient. 
Captain  B — n,  who  fails  for  London  to-day.  He  at- 
tended him  with  me.  I could  not  get  the  bark  to  fit 
Vol.  LVIII.  M on 
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on  his  ftomach,  for  he  had  a perpetual  vomiting,  and 
could  not  keep  down  any  nourifhment  whatever.  I 
prepared  a deco&ion  of  a dram  and  a half  of  the 
Quafii  Root,  and  a dram  of  the  Rad.  Serpent.  Virgin. 
When  it  was  ready,  I fent  for  Dr.  Warner,  that  he 
might  fee  the  patient  before  I adminiftred  it  j he  com- 
plained of  fome  pain  on  touching  the  pit  of  his  fto- 
mach,  had  a very  fluggifh  low  pulfe,  a great  pain  over 
his  eyes  and  in  his  eye  balls,  and  vomitings.  He  took 
the  decodtion,  which  furprizingly  put  a flop  to  his  vo- 
miting ; he  had  no  return  after  the  firfl  dofe,  and  kept 
down  every  thing.  We  indeed  gave  him  fome 
Camphor  and  Sal  Succini,  on  account  of  the  fluggifh- 
nefs  of  the  pulfe,  but  I have  tried  it  alone  in  a de- 
codlion,  with  infinite  advantage. 
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O B S E RVAT  IONS  at  Bridgwater,  Somerset. 


u 

qj 

s 

p 

23 

B 

O 


G 

a 

G ' 


o 

<u 

ft 


t-n 

VC 

N 


« M 


G 

OJ 

1) 

s 

o 


tjQ 

CJ 

Q 


O 


ej 

<D  rfa 
ee  o 
60  £ 

g S 


win 

M 

m 


~ so 

UE  ci-> 


QJ  — < 

Ifcl 

33 


no  ^ 

fNj  M 


MjfJ 

n 
• O 
oo 


e;  ^ 

“I 

E^ 


MjfJ 

►X 

ri 


rn  W 

Vi~\  t*"l 


PC  „ 

<D  Cd 

r~<  Qj 

C/2  •£ 

•"  O 

E j 


hIh 


O 

M 

On 


On  ~ 

LO  Tfa 


o G 
_c  <d 
oO  £ 

Ej 


I'N. 

NO 


rn 

et 


<d  cr 

EE  D 
60  £ 


hM 


l^. 

O 


\Q 


es  ^ 

D EE 
rG  a> 
60  £ 
;e  o 


On  >-n 


Ed 

C 


id 

c 

G 

S-. 

OJ 

G 

4-1 

G 

CD 


<D 

r-G 


O 

<D 

G 

CO 


Ej 


03  CJ 


o2 


> 

o 

. Ed  G 
M C,H 
03  NO 

• ^ co 

Z-o  g 

'd-S  > 

p 5 o 

CO  <D 

E •S 

x ^ -p 
pc  ~ 
o 


* fa  > 

'♦-i 


d'G 


p ° 
G G 


2 CO 

O- 

o 


§& 


G 

OJ 

> 


G 

CU  i-1 

J*E 

dS  -’c 

>-  H E pc 

<45  O C 

<±|  3 

-P  > - 

t-  g« 

z-^ 


CO 


GJ 

;5  ^ 

<u  60 


J— < r-1 
Qj  *XJ 

G c 
cu  n 

"i 

•rX  CD 

nd  TJ 

.Suh 

& O 

<d  t: 


h 


G 

a« 

u, 

CD 


3 G 
G V 

O G 

Lx  • r-t 

'S  id 

6 - 

L-,  •* 

O . 

co  W 
co 


<U  CO  _c 

1-4  E'  • 
L 

l-. 

• CL)  • 

X c co 
’ — 1 1) 

2J  M-CJ 

G G 

£"§ 

(U  • -- 

^ 

«->  -a  i • 

.Sh^ 

<5  o 

a . *-> 

G ^ 

^ gJi 
'd  h -° 

G C1  G 

G cfa 

E3  • G 
G £ 

O 

r7j  Ed 

U <D 

e x 


rt  p 

q-<  5 

<u 


G 


G 


G 

Oh 


c cy 

1 u, 

tG 


ME  - 

O — , 

-c  G 

O-I  EE  0 


H 


<u  C re 


^ <u 

-a  -P 

|H 

o 

Ed  c* 


G 


E» 

g: 


<u 


G 

J-. 


O <U 

.2  E 
<£E 

G M 

4-J 

> fl) 

" -C 

r.  " 

to  O 


o 

t- 

rt  o 

a<45 

*4  . 

e:  ^ W 
E S . 
_.  2E 
>. 

G dE 

• 

^ TJ  fe 

2 U r 

«.><  s 

U c M 

d 5 ^d 
H w c 

C > 


re 

PC  u 

x « >-< 

G ^ 

rs  D 


JD 

Ed 

Ed 


G 

6 


Ed 

: c 


CJ 
. G 

■SH 

» e3 


JU  Oj 

5 2 

,<u  re 

CO 
t-1  a 
re  2 


b>  H. 


£ > 
re 

. 

<U  i-. 
J-. 

G ^ 
G Ox 


<D 

G 

h 


Ed 

GJ 


tx 

E) 

Ed 

G 


ID 

J-. 

V 

G 

h 


>> 

S . 
o W 
ci  • 
_M  E 

<o  u 
^ O 

t!  E 

h'c 


c 

o 

tj 


o 

_S 

G 

Ed 

G 


CD 

G 


G 

tx 

CD 

G 

0^ 

60 


G 


Ed 

G 

G 

Ed  l 
OJ  i 


CO 

- G 
G 
G 


CD 

X-x 

o 

s 

o 

G 

M 


o 
» — < 


CJ 

CD 

Q 


fo  Ln 

N CO 


O OO 
c-O  N 


QJ  G 

G ^ 
60  ^ 
G ° 

E u 


o o 

to  <s 


UbS 
ffi  3 


LOCO 
M O 


O ON 

co 


<u  -i; 

rP  O 

to  & 
'►S  ° 
E <-5 


ltn  LT\ 


0 On 
ro  cs 


'o  « 
X3  |» 
60  > 
VZ  O 

S G 


O oo 


O On 
CS 


es  ^ 

CD  G 

G g 

60  ^ 

jfl  ° 

MH 


ON  ON 
cj  c n 


O On 

Cf>  CS 


cfa  ^ 

<D  G 
G ^ 
60  £ 
*G  O 

E -1 


-fa  CO 

ON  'N 


ON  O 
ci 


g:  ^ 

QJ  G 

G ^ 

60  SC 
*G  o 
ffi  kJ 


*-»  fah 


G 

G 

G 

G 


Efa  O 
CS  M 


G 

3 

Lx 

G 

CJ 

Ph 


\D  0^ 


G 

u 


G 

Vrx 


O « 

fO  c< 


Oh 

<; 


^ O 

rr> 


G 


co 


CD 

G 

G 


in 

Ct 


Aujrufi: 


r — \ 

co 

CO 

r l~J 


o 

irv 

oe 


cz 


rt 

O 

H 


\ 


OBSERVATIONS 


OBSERVATIONS  at  Ludgvan,  in  Mount’s-Bay,  Cornwall. 
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William  Borlaft. 
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XIV.  Account  of  the  different  Species  of  the 
Birds , called  Pinguins,  by  Thomas  Pen- 
nant, Ef quire , F,  R.  S. 

PINGUINS. 

Read  March  H E characters  of  this  genus  arc, 

1 very  fmall  wings  and  thole  covered 
with  meer  {hafts.  Four  toes  on  each  foot,  three  of 
which  are  webbed,  the  fourth  loofe  and  {landing  for- 
ward. 

i.  The  Patagonian  Pinguin. 

Tab.  V. 

Size.  The  length  of  the  fluffed  {kin,  we  mea- 
fured,  was  four  feet  three  inches ; and 
the  bulk  of  the  body  feemed  fuperior 
to  that  of  a fwan. 

Bill.  Four  inches  and  a half  long ; {lender, 
ftrait,  bending  only  on  the  end  of  the 
upper  mandible,  black,  covered  on  each 
lide  the  bafe  with  foft  fhort  brown  fea- 
thers ; the  fides  of  the  lower  mandible 
compreffed,  the  lower  part  or  bafe  orange 
coloured,  the  end  dufky.  No  noftrils.  v 
Tongue.  Half  the  length  of  the  bill,  and  Angu- 
larly armed  with  ftrong  {harp  fpikes 
pointed  backwards. 

N 2 
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Plumage.  The  mod  remarkable  of  all  the  feathered 
tribe,  each  feather  lying  over  the  other, 
with  the  compadnefs  of  the  fcales  of 
fifh ; their  texture  is  equally  extraordi- 
nary j the  fhafts  broad  and  very  thin ; 
the  vanes  un webbed  ; the  head,  throat, 
and  hind-part  of  the  neck,  are  of  a deep 
brown  colour ; from  each  fide  of  the 
head  to  the  middle  of  the  fore-part  of 
the  neck  are  two  lines  of  bright  yellow, 
broad  above,  narrow  beneath,  and 
uniting  half  way  down  ; from  thence 
the  fame  colour  widens  towards  the 
bread,  fading  away  till  it  is  loft  in 
pure  white,  of  which  colour  is  the  whole 
under  fide  of  the  body,  a dulky  line 
dividing  it  from  the  colour  of  the  upper 
part ; the  whole  back  is  of  a very  deep, 
cinereous  colour,  almoft  dufky  ; but  the 
end  of  each  feather  is  marked  with  a 
ccerulean  fpot,  thofe  about  the  junction 
of  the  wings  larger  and  paler  than  the 
others. 

Wings.  Are  extremely  fhort  in  refpedt  to  the  bulk 
of  the  bird,  hang  down,  and  have  ra- 
ther the  appearance  of  fins,  wbofe  of- 
fice they  perform  * ; their  length  is  only 
fourteen  inches  j on  the  outfide  they  are 
dufky,  and  covered  with  fcale-like  fea- 
thers, or  at  bed  with  fucli  whole  flaufts 

*De  Veert’s  Voyage,  p.  333.  Winter’s  Voyage  in  Hacluyt’s 
Coll.  III.  752. 
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a?re  fo  broad  and  flat  as  fcarce  to  be  di- 
ftinguifhed  from  fcales ; thofe  on  the 
ridge  of  the  wings  confiding  entirely  of 
fhaft  ;■  the  larger-  or  quill  feathers  have 
fome  very  fhort  webs. 

Tail.  Confifts  of  thirty  brown  fefathers,  or  rather 
thin  (hafts,  refembling  fplit  whale-bone, 
flit  on  their  upper  fide,  concave  on  cite 
under,  and  the  webs  fhort,  unconnected, 
briftiy. 

Legs  and  i From  the  knees  to  the  end  of  the  claws 
Feet.  J fix  inches,  covered  with  ftrong  pen- 
tangular black  fcales ; the  fore-toe  fcarce 
an  inch  long,  and  the  others  fo  re- 
markably fhort,  as  to  evince  the  ne- 
ceflity  of  that  firength  of  the  tail,  which 
feems  intended  as  a fiipport  to  the  bird 
in  its  ereCt  attitude  ; in  the  fame  man- 
ner as  that  of  the  wood-pecker  is  when 
it  clings  to  the  Tides  of  tree? ; between 
the  toes  is  a ftrong  femilunar  mem- 
brane, continued  even  up  part  of  the 
claws ; the  middle  claw  is  near  an  inch 
long,  and  the  inner  edge  very  fharp 
and  thin ; the  interior  toe  is  fmall,  and 
placed  very  high. 

Skin.  Extremely  tough  and  thick,  which,  with 
the  clofenefs  of  the  feathers,  guards  it 
effectually  in  the  element  it  is  fo  con- 
verfant  in. 

Hiftory.  This  bird  was  brought  by  Capt.  Mac- 
Bride,  from  the  Falkland  Ifles,  off  the 
Straits  of  Magellan ; we  believe  this 
3 fpecies 
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fpecies  to  have  been  undefcribed ; for 
the  birds  that  bear  the  fame  name  are 
mentioned  by  every  writer,  who  treat 
of  them  as  tar  inferior  in  fize  to  this  j 
fome  compare  their  bulk  to  that  of  a 
duck ; but  none  make  it  larger  than  a 
goofe  ; the  colours  alfo  of  this  fpecies 
are  too  finking  not  to  have  been  taken 
notice  of,  had  it  been  before  difco- 
vered. 

Captain  Mac-Bride  was  fo  obliging  as  to 
inform  us  that  this  was  a very  fcarce 
fpecies ; though  he  faw  in  the  fame 
place  multitudes  of  the  leffer  kind,  with 
which  it  agreed  in  its  manner  of  life. 
Since  the  natural  hiftory  of  each  fpecies 
is  the  fame,  we  fliall  give  a general 
view  of  the  oeconomy,  &c.  from  fuch 
writers  who  have  treated  of  them. 

It  is  agreed  that  they  are  inhabitants  of 
fouthern  latitudes  only,  being,  as  far  as 
is  yet  known,  found  only  on  the  coafls  of 
South  America,  from  Port  Defire  to  the 
Straits  of  Magellan  ; and,  if  we  re- 
member right,  Frezier  fays,  they  are 
found  on  the  weflern  fhore,  as  high  as 
Conception.  In  Africa  they  feem  to 
be  unknown,  except  on  a frnall  ifle 
near  the  Cape  of  Good  Hope,  which 
takes  its  name  from  them. 

They  are  found  in  prodigious  numbers  on 
land  during  the  breeding  feafon  ; for 
they  feldom  come  afhore  but  at  that 
2 time ; 
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time ; they  form  burrows  under  ground* 
like  rabbits  ; and  the  illes  they  frequent 
are  perfedfly  undermined  by  them,  lb 
that  it  is  difficult  to  walk  without  falling 
into  their  holes,  or  linking  through  the 
furface  up  the  fhoulders.  Such  ren- 
contres are  difagreeable,  as  thefe  birds 
bite  extremely  hard ; and  commonly 
three  or  four  are  found  to  neftle  toge- 
ther in  the  fame  hole. 

Their  eggs  are  faid  to  be  rather  lefs  than 
that  of  a goofe ; and  that  they  begin  to 
lay  the  latter  end  of  September,  or  be- 
ginning of  October. 

Their  attitude  on  land  is  quite  eredt ; and 
on  that  account  they  have  been  com- 
pared by  fome  to  pygmies,  by  others  to 
children  with  white  bibs 

On  land  they  are  exceffively  aukward,  by 
reafcn  of  the  fituation  of  their  legs,  which 
are  placed  quite  behind : they  are  very 
tame,  and  may  be  drove  like  a flock 
of  Iheep ; when  prefled,  they  feek  for 
fhelter  either  in  their  burrows,  or  the 
fea,  which  feems  to  be  their  more  na- 
tural element... 

In  the  water  they  are  remarkably  aditive, 
and  fwim  with  vafl:  ftrength,  affiiling 
by  their  wings,  which,  ferve  inftead  of 
fins. 

Their  food  in.  general  is  fifh,  not  but  that 
they  will  eat  grafs  like  geefe ; for  Sir 


* Narborcugh’s  voyage,  p.  59. 
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Richard  Hawk,  ns  obferved,  in  an  ifle 
they  fceqittct  off  Patagonia,  a fmall 
valley  covered, ’vi- h grals,  which  the 
birds  never  burr-  ved  in,  as  ii.  they 
meant  to  refer;  i or  paffmige. 

TWv  are  very  r:  biu  tafte  very  filhy,  not 

uniiKe  ou,  perms : as  they  are  very 
full  of  Iff,  d,  it  is  neceffary  to  cut  off 
their  heads  as  con  as  (hey  are  killed, 
in  order  that  it  y run  out ; it  is  alfo 
requifice  they  fhould  be'  flayed,  for 
without  thote  precautions  their  flelh  is 
fcarce  eatable.  When  faked  it  becomes 
a good  food,  as  navigators  have  often 
experienced,  in  particular  Richard  Hop- 
kins*, who  preferved  that  way  fix  teen, 
liogfheads,  which  lafted  above  two 
months,  and  ferved  as  beef. 

Thefe  birds  and  feals  feem  to  have  been 
beftowed  in  quantity  on  thofe  defolate 
fhores,  as  refources  in  extremity  to  di- 
flreffed  voyagers. 

Name,  The  proper  name  of  thefe  birds  is  Pinguin 
(propter  pi ngue dine m -f*  ),  on  account  of 
their  fatnefs.  Jt  has  been  corrupted  to 
Penguin  ; fo  (hat  fome,  imagining  it  to 
have  been  a WeKh  word  fignifying  a 
white  head,  entertained  fome  hopes  of 
tracing  the  Britifh  colony,  Paid  to  have 
migrated  into  America,  under  the  aufpi- 
ees  of  Madoc  Gwineth,  fon  of  Owen 


* Sir  Richard  Hawkins,  Obf.  72. 
•’r  Cluf.  Exot.  101. 
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Gwineth,  A.  D.  1170*.  But  as  the 
two  fpecies  of  birds  that  frequent  that 
coaft  have  black  heads,  we  mu  ft  refign 
every  hope  founded  on  that  hypothecs 
of  retrieving  the  Cambrian  race  in  the 
new  world. 

We  give  this  fpecies  the  epithet  Patagonian,, 
not  only  becaufe  it  is  found  on  that 
coaft , but  becaufe  it  as  much  exceeds  in 
bulk  the  common  kinds,  as  the  natives 
are  faid.  to  do  the  common  race  of  men. 

I muff  not  quit  this  fubjedt  without  making 
my  acknowledgements  to  Mr.  Banks  for 
communicating  this  curious  bird  to  me, 
which  he  now  permits  to  be  laid  before 
the  Society  for  their  examination. 

II.  The  lefter  PINGUI  N. 

Anfer  Magellan! cus.  Cluf.  Exot.  10 1. 

Black-footed  Penguin.  Edw.  94. 

Diomedea  demerfa.  Linn.  Syft.  214. 

Size.  Of  a goofe. 

Bill.  Strait  to  the  point,  where  it  grows  hooked  ; 

the  end  of  the  lower  mandible  abrupt, 
as  if  cut  off;  both  are  black,  but  marked 
acrofs,  near  the  ends  with  a yellow 
bar. 

lumage-  The  crown,  hind-part  of  the  head,  the 
cheeks,  and  chin,  are  dufky  ; from  the 

* Powel,  Hift.  Wales,  p.  229.- 
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bill  over  the  eyes,  and  then  down  to  the 
neck,  pafles  a white  line  j the  back, 
and  outfide  of  the  wings,  are  of  the 
fame  colour  with  the  head  j the  bread:, 
belly,  and  fides,  are  white,  marked 
with  a brown  line  paffing  over  the 
upper  part  of  the  bread:,  under  the 
wings,  and  terminating  at  the  legs. 

They  vary  in  colour ; fome  wanting  the 
white  line  over  the  eye,  and  the  brown 
one  over  the  bread. 

Wings.  Like  thofe  of  the  preceding. 

Legs.  Black,  which  agrees  with  the  Magellanic 
goofe  of  Clufius,  and  may  be  the  lefier 
lpecies  obl'erved  by  our  late  voyagers  to 
the  coad:  of  Patagonia. 

III.  The  red-footed  PINGUIN. 

^Tbe  Penguin.  Edw.  49. 

Le  Gourfou  Calarafies.  Briffon.  Av.  VI.  102. 

Phaeton  demerfus.  Lynn.  Syft.  219. 

Size.  Inferior  to  the  laft. 

Bill.  Thick,  arched,  and  red. 

Plumage.  Like  in  texture  to  that  of  the  former  j the 
head,  hind  part  of  the  neck,  and  the 
back,  of  dufky  purplidi  hue  j bread:  and 
belly  white. 

Wings.  Brown,  but  the  tips  of  the  larger  feathers 
white. 

Tail.  None,  in  lieu  of  it  a few  black  bridles. 

Legs.  Red. 

Hiftorv, 

4 
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Hiftory.  This  Teems  to  be  the  African  fpecies  j for  all 
that  have  defcribed  the  South  American 
kinds  attribute  to  them  black  legs. 

This  is  found  on  Penguin  ifle,  near  the 
Cape  of  Good  Hope,  of  which  Sir 
Thomas  Roe,  in  his  Voyage  to  India, 
gives  this  brief  relation  : 

“ On  the  ifle  of  Penguin  is  a fort  of  fowl 
“ of  that  name,  that  goes  upright;  his 
“ wings  without  feathers,  hanging  down 
<c  like  fleeves  faced  with  white;  they 
tc  do  not  fly,  but  walk  in  parcels, 
“ keeping  regularly  their  own  quar- 
<c  ters 

Left  the  bird  known,  by  the  name  of 
Penguin,  in  the  northern  parts  of  Eu- 
rope and  America,  fhould  be  confounded 
with  thefe,  it  may  be  obferved,  that  it 
is  of  another  genus ; and  it  is  by  the  later 
ornithologifts  very  juftly  ranked  with  the 
Auks. 

* In  Churchill’s  Coll,  of  Voyage,  vol.  I.  p.  767. 
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XV.  The  Application  of  Dr,  Saunderfon’s 
Theorem  for  folving  unlimited  Equations , 

to  a curious  Queftion  in  Chronology: 
By  Mr.  James  Horfefall,  F,  R.  S. 

Read  March  Y old  tables-  it  appears  that  Eafter 

fj  day  happened  on  the  2 2d  of  March 
(which  is  the  Joojief  it  ever  can  happen),  in  the  years 
of  Chrift  165,  697,  1229,  and  laffly  in  1761. 

Queft.  1.  What  is  the  next  year  of  our  Lord, 
when  it  will  happen  fo  again  before  1900?  For, 

Note.  From  thence  to  2199,  the  pafchal  full 
moon,  or  the  golden  number  14,  which 
diftinguifhed  the  years  above,  will  be  fixed 
on  the  22d  of  March;  confequently  Easter 
day  cannot  happen  before  the  23^  of  March  in 
that  period. 

Anfwer.  In  the  a£t  for  altering  the  ftile,  it  ap- 
pears by  the  table  for  finding  Eafter  till  1899,  that 
this  can  never  happen  in  that  period,  but  when  the 
golden  number , or  lunar  cycle,  is  14,  and  the  Sunday 
letter  D. 

Alfo,  by  making  a folar  cycle  for  that  century,  the 
firft  year  of  it  will  fall  on  1812,  the  Sunday  letters 
E D , wherefore  all  the  years  in  that  cycle,  which 
have  D for  the  Sunday  letter,  are  1,  7,  18,  24: 
and  now  the  queftion  is  reduced  to  this. 


Queft. 
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Quell.  What  year  of  our  Lord  in  the  19th  cen- 
tury will  have  the  folar  cycle  either  1,  7,  18,  or  24, 
when  the  lunar  cycle  is  14?  Or,  which  is  the  fame 
thing  5 

Quell.  What  number  is  there  between  1800  and 
1900,  which  divided  by  28  leaves  1,  7,  1 8,  or  24; 
and  being  divided  by  19  leaves  14? 

SOLUTION. 

Here  then  in  the  general  theorem  ~ xd — e 4.  dt 

is  <7—28,  1 9,  D—  1 , 7,  18,  or  24  ; E=i4,/=i. 

To  find  r,  the  quotients  are  * i,  2,  9;  * ip)28(  1 
drop  the  firfl  and  laid,  becaufe  their  9)19(2 

number  is  odd:  then  the  feries  re-  09(9 

quired  will  be  o,  1 2 ; therefore  r ~ 2. 

N.  B.  If  to  any  year  of  Chrifl  be  added  9,  and 
the  fum  divided  by  28  ; the  remainder,  or 
28,  if  o remains,  will  be  the  cycle  of  the  fun 
for  that  year  ; and  if  1 be  added  to  any 
year  of  Chrifl,  and  the  fum  divided  by  19; 
the  remainder,  or  19,  if  o remains,  is  the 
cycle  of  the  moon . Hence,  if  any  year  of 
Chrifl  be  federally  divided  by  28  and  19,  and 
the  remainders  be  d and  e refpedtively  ; then 
d 4-  9,  or  d - 1-  9 — 28  — : D ; and  e -j-  1, 
or  e -] -1  — 19  — E.  In  the  prefent  cafe, 
taking  D — 1,  d 9 ±=  1 cannot  be;  be- 
caufe d would  be  negative  : but  d muft  not 
only  be  affirmative , but  alfo  greater  than  e \ 
wherefore  make  d -|-  9 — 28  = D — 1 ; 

therefore 
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therefore  d — i -j-28  — 9 = 25;  and 
e -j-  1 = E = 14,  therefore  e — 13. 

D and  E are  the  cyclar  numbers,  and 
d and  e are  the  anno  dornini  numbers  fuited  to 
the  theorem. 

Here  then  arxd  — e 4 d = 28x2x7  4 20 
r=  412  ; and  412  4 532  4 532  4 532  = 2008. 
7 he  firft  anfvver,  therefore,  A.  D.  412,  is  too  little, 
and  when  encreafed  by  three  dionyfian  periods,  or 
multiples  of  28  and  19  is  too  big,  going  beyond 
the  century  required.  So,  when  this  filar  cycle  is  1, 
it  will  not  do. 

Let  D — 7,  the  reft  as  before.  Then  d 4 9 

— 28  — 7 ; therefore  d — 26.  Here  then 
ra  x d — e d ~ 2b  X 2 X 13  4-  26  — 754  ; 
and  754  4-  532  4-  532  = 1818.  So  A.  D.  1818 

WILL  ANSWER  THE  QUESTION. 

Let  D = 18,  the  reft  as  before.  Then  d 4-  9 

— 28  = 1 1 j therefore  d = 37.  Here  ra  x (7~- — e 
-'r  d = 28  X 2 X 24  4-  37  = 1381  j and  1381  4 
532  = 1913.  This  goes  beyond  the  century  re- 
quired ; fo  will  not  do. 

Let  D = 24,  the  reft  as  before.  Then  d 4-  9 
= 24  ; therefore  d = 15.  Here  rtf  X^ — e -\ -d  = 
28x2x2-415  = 12  7;  127  4-  532  x 4 = 2255  ; 
which  goes  beyond  the  century  required. 

So  there  is  but  one  year  in  the  19th  century,  viz, 
1818,  that  will  have  the  conditions  required.  The 
cycle  of  the  fun  will  then  be  7 ; the  cycle  of  the  moon 
14;  and  the  Sunday  letter  D*  and  Eajler  Day  the 
i zd  of  March 


N.  13.  For 
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N.  B.  For  every  century  a neve  folar  cycle  mu  ft: 
be  made;  becaufe,  by  the  Ad  of  Parliament* 
for  correcting  the  calendar,  every  100th 
year  for  three  centuries  is  common , and  not 
bif extile ; fo  that  the  fame  dominical  letter 
ftands  againft  the  fame  year,  in  the  cycle  only 
for  100  years  in  'three  fucceffive  centuries. 

N.  B.  By  a continual  addition  of  28  to  1700  or 
1756  -j-,  we  have  the  firjl  year  of  each  folar 
cycle  ; and  when  the  firjl  year  of  that  cycle 
next  after  the  beginning  of  any  century  is 
had,  and  its  dominical  letter  found,  by  the 
rules  and  tables  in  the  ad,  the  cycle  Jor  that 
century  may  be  formed , with  the  dominical 
letters  anfwering  to  each  year  of  it ; where- 
by may  be  feen  on  what  years  of  the  cycle  the 
fame  Sunday  letter  recurs.  Thus ; 

Queft.  2.  If  it  was  required  to  find  in  what  years 
between  2200  and  2300  Eafter  Day  would  again 
happen  on  2 2d  of  March  ; I find  by  the  hints  above, 
that  the  firjl  year  of  the  folar  cycle  falls  on  2204  ; 
and,  being  leap-year , I find  by  the  rules  and  tables 
in  the  ad',  that  the  dominical-letters  are  AG:  from 
thence  I conflrud  the  folar  cycle  of  28  years*  as  in 
table  1. 

And  from  the  table  prefixed  to  the  late  Earl  of 
Macclesfield’s  Letter  to  Martin  Folkes,  Efq;  P.  R.  S. 
read  May  10,  1750,  and  publifhed  in  Phil.  Tranf. 
Voi.  XLVI.  p.  47,  (hewing  the  place  of  the  golden 

* 24  George  IF 
f Vide  Table  I. 
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numbers  in  the  calendar,  and  the  pafchal  full 
moon,  and  the  Sunday  letter,  anfwering  thereto  for 
that  century  (which  hand  as  in  tabic  II),  I conftrudt 
table-  III,  for  finding  Eafter  Day  during  that  century;, 
and  obferve  it  never  happens  on  the  22d  of  March, 
but  when  the  golden  number  C,  and  the  dominical 
letter  D . 

v And  the  dominical  letter  D happens  only  in  the 
4th,  9th,  15th,  and  26th  years  of  the  folar  cycle  in 
that  century,  as  appears  by  table  I. 

Now  the  queftion  is  reduced  to  this,  viz.. 

What  number  is  there  between  2200  and  2300  ^ 
which,  being  divided  by  28,  leaves  either  4,  9,  15,, 
or  26 ; and  being  alfo  divided  by  19,  leaves  6 ? 

SOLUTION. 


In  the  general  theorem  above,  viz.  ^txd — e \ d 


are  given  rt=28,/=:i,r==2,as  before  ; and  to  find 
the  values  of  d and  e , 


We  have  ^+9  — 28  =:  D = 4 ; therefore  d ~ 
And  becaufe  e -f  1 — E — 6 ; therefore  e 


in  the  theorem 


viz.  28  X 2 X I 8 + 23=  I03 1 i and  103 1 + 532 
532  = 2095  : fo  that  this  cyclar  number  will 
not  do,  the  year  falling  either  below  or  beyond  the 
century  required. 

2.  Let  D 9 ; the  reft  as  before.  Then  fince 
d -]-  9 — 28  = 9 ; therefore  d — 28,  and  ^ = 5 
as  before;  and  28  X 2 X 23  +28  = 1316;  and 
2316  532  532  = 2380.  This  cyclar  num- 

ber will  not  do,  for  the  lame  reafon  as  the  laft. 


3 
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g.  Let  D — 15  ; the  reft  as  before.  Then' 

ftnce  ^ 9 = D = 1 5 ; therefore  d = 6,  and 

e — 5>  as  before ; and  28x2x1  6 = 62  5 and 

62  d-  532  x 4 = 219a.  This  cyclar  number  will 
not  do,  for  the  fame  reafon  as  before. 

4.  Let  D = 26  ; the  reft  as  before.  Then 

d -j-  9 =s  26  ; therefore  d — 17,  and  e = 5, 
as  before;  and  28  X 2 X 12  + 17=682;  and 
689  4-  532  x 3 — 2285  ; and  this  is  the  only  year 
that  will  anfwer  the  queftion  ; becaufe  it  has  6 for  its 
golden  number,  and  D for  its  dominical  letter. 
Whence  we  may  conclude,  that  after  A.  D.  1761,.. 
there  will  not  be  fo  long  a Trinity-vacation  again  till 
1818;  and  after  that  year,  the  like  will  not  happea 
till  2285, 


1 


V01,  lviii. 
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Table  I. 
Solar  Cycle, 
Arc.  for  the 
2 j.d  Century. 


1756 


1 1 2=4  x 28 


i36S 
1 1 2 

1980 

1 12 

2092 

X I 2 

Dominical  Letters.  ■ 

| Years  of  the  Sol.  Cyc. 

2204 

AG 

1 

5 

F 

2 

6 

E 

A 

0 

n 

i 

D 

4 

8 

C B 

3 

9 

A 

6 

10 

G 

7 

1 1 

F 

8 

1 2 

ED 

9 

*3 

C 

10 

*4 

B 

1 1 

15 

A 

1 2 

16 

G F 

x3 

*7 

E 

‘4 

x8 

D 

*5 

*9 

C 

16 

20 

B A 

l7 

21 

G 

18 

22 

F 

*9 

23 

E 

20 

24 

DC 

21 

2? 

B 

2 2 

26 

A 

23 

27 

G 

24 

28 

F E 

2? 

29 

D 

26 

3o 

C 

27 

3 1 

B 

28 

32 

AG 

I 
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Table  III.  I 

For  finding  Eafter  from  2200  to  2299,  by  the  Golden 
Number  and  Dominical  Letters. 


G.N° 

A 

1 

B 

C 

D 

E 

F 

G 

1 

Apr. 

l6 

17 

x 8 

!9 

20 

21 

22 

II 

Apr. 

9 

10 

1 1 

5 

6 

7 

8 

III 

Mar. 

26 

27 

28 

29 

3° 

3 1 

2 3 

IV 

Apr. 

16 

17 

18 

l9 

J3 

l4 

*5 

V 

Apr. 

2 

3 

4 

3 

6 

7 

8 

VI  Mar. 

1 

26 

27 

28 

22 

23 

24 

25 

VIIApr. 

x6 

10 

1 1 

1 2 

J3 

T5 

VllIApr. 

2 

3 

4 

5 

Mar.  30 

3i 

Apr. 

1 

IxjApr. 

23 

24 

18 

*9 

20 

2 1 

2 2 

X 

Apr. 

9 

xo 

XX 

1 2 

*3 

7 

8 

XlUpr. 

1 

2 Mar.  27 
1 

28 

29 

3° 

3 1 

Apr. 

1 

XlljApr. 

16 

17 

18 

19 

20 

21 

1 5 

Xlllj  Apr. 

9 

10 

4 

5 

6 

7 

8 

XlvjMar. 

26 

27 

28 

29 

30 

24 

23 

XV 

Apr. 

16 

J7 

,8 

1 2 

13 

'4 

15 

X VljApr. 

2 

3 

4 

S 

6 

7 

1 

XVIIjApr. 

23 

24^5 

l9 

20 

2 1 

22 

XVIIl' Apr. 

9 

i io|.. 

1 2 

15 

>4 

*5 

XIX1  Apr. 

2 

3 

1 4 

Mar.  29 

3° 

3 1 

Apr. 

1 

Table  II. 
Lunar  Cycle, 
&c.  for  the 
23d  Century. 


Gold.  Numbers. 

D.  of  the 
Month 
for  Paf- 
chalFull 
Moons. 

Domin.  Lett. 

6 

Mar.  21 

C 

22 

D 

H 

23 

E 

3 

24 

F 

25 

G 

1 1 

26 

A 



27 

B 

*9 

28 

C 

8 

29 

D 

— 

3o 

E 

16 

31 

F 

5 

Apr.  x 

G 

_ 

2 

A 

*3 

3 

B 

2 

4 

C 

— 

5 

D 

10 

6 

E 

— 

7 

F 

18 

8 

G 

7 

9 

A 

10 

B 

*5 

1 1 

C 

4 

1 2 

D 

— 

13 

E 

1 2 

H 

F 

1 

*5 

O 

— 

16 

A 

9 

17 

B 

1 7 

18 

C 

r9 

D 

20 

E 

2 1 

F 

22 

G 

23 

A 

24 

B 

2S 

C 

XVI. 

y 

[ I07  ] 


XVI.  A Determination  of  the  Solar  Paral- 
lax attempted , by  a peculiar  Method , 
from  the  Obfervations  of  the  lafi  Tranfit  of 
Venus:  By  Andrew  Plan  man,  Profefjor 
of  Natural  Philofophy , in  the  Univerfity 
of  A boa,  and  Member  of  the  Academy  of 
Sciences  at  Stockholm  ; together  with  a 
Vetter  from  him  to  Mr,  James  Short, 
F.  R.  S, 

Vir  Celeberrime; 

Read  March  24>T~^\  U M ante  binos  annos,  in  Tranf- 
1768  JL/  a&ionibus  Philof.  anni  1763,  quae 
in  Bibliotheca  Regias  Academic  Scientiarum  Stock- 
holmenfts  fervantur,  animadverti  te,  vir  celeberrime, 
exquifttiffimam  collocafte  operam  in  inveftiganda 
parallaxi  fobs ; mihi  propofui,  mearum  lucubra- 
tionum,  in  eadem  ipfa  re,  tibi  quantocyus  facere 
copiam:  aft  negotiorum  multitudine  diftentus,  hoc 
propofttum  differre  cogebar  ad  hoc  ufque  tempus. 

Adeft  quidem  aliqaod  difcrimen  parallaxium, 
quas  obtinuimus  : fed  adfcribendum  eft  id,  partim 
diverfts  obfervationum  combinationibns,  partim  quo- 
que  diverfe  aflumtis  locorum  longitudinibus,  quas 
minime  e re  fore  duxi,  obfervationum  concilian- 
darum  ergo,  immutare ; quippe  quas,  etiam  uno 
eodemque  loco  captas,  nimium  quantum  difcrepare 

P 2 depre- 
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deprehendimus.  Nec  errorem  in  obfervando  cui- 
quam  facile  imputaverim : ut  enim  taceam  diverfita- 
tem  tuborum,  oculorum,  aliarumque  circumftan- 
tiarum ; atmofphaera  ifta,  qua  Venerem  cindtam  efle 
jam  novimus,  non  potuit  non  diverfa  exhibere  in- 
grelTus  atque  egreftus  phenomena,  aliis  hoc,  aliis 
illud  pro  vero  ingreftlis  aut  egreftus  phamomeno  ha- 
bentibus  j id  quod  § VI.  ulterius  expofitum  invenies. 
Si  itaque  meletemata  mea  digna  efte  judicaveris,  quae 
adtis  veftris  inferantur,  erit  id  mihi  gratiftimum, 
imprimis,  ut  methodus  generalis,  quam  hie  lifto,  et 
iupputationes,  quas  paftim  fparfimque  exhibui,  uno 
loco  coacerventur.  Molimina,  quae  veftros  aftrono- 
mos  jam  detineant,  ad  excipiendam  Venerem  in 
proximo  ipfius  cum  Sole  congreffu,  aeque  gratum 
mihi  foret  refeire.  Ex  decreto  Reg.  Academiae  Sci- 
entiarum  Stockholmenlis,  ego  Cajaneburgum  iterum 
petam  ; aft  celeberrimus  Upfalienlium  Aftronomus 
Mallet  ufque  ad  Pello  in  Lapponiam  contendet. 

De  cetero  vivas  diu  ad  vota  felix  j ego  vero  per- 
manebo  celeberrimi  nominis  tui 

) 

Afliduus  cultor. 


Dabam  Aboae,  die  18 
Decembris,  anni  1767. 


Andreas  Planman, 


ParalldXts 


TbiZtxf.  Tranj.  Tbl.J.VUL. XAB.YL/?.  toy. 
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Veneris  per  difeum  Solarem , peculiari  quadam  me- 
thodo  invejligata,  ab  Andrea  Planman,  Phyjices 
ProfeJJore  in  Academia  Aboenfi,  Academics  Scien - 
tiarum  Stockholmenfis  Socio. 


T mfethodum  * expeditam  fifterem,  qua  pa- 


rallaxis  folis,  ex  obfervationibus  Veneris  Solem 
trajicientis,  inveftigari  pofiet;  rem  fequenti  modo  con- 
cipiendam  duxi.  Scilicet  fingo  mihi  e centro  telluris 
T (Tab.  VI.  fig.  i.)redtasefledudtasadfingulapundta 
difei  folaris  P Q^A,  quem,  abfque  notabili  errore, 
fub  toto  tranfitu  fixum  fupponere  licet*  atque  has 
redtas  in  piano  ad  redtam  T S,  centra  folis  tellurifque 
jungentem,  normal!  ac  tranfeunte  per  OB  apparen- 
tem  planetae  femitam,  e centro  telluris  vifam,  efficere 
difei  folaris  projedtionem  IKE,  cujus  centrum  eft 
in  C,  femitam  O B in  pundtis  I et  E fecantem.  Si 
nunc  ex  C redta  C D ita  demittatur  ad  femitam  O B, 
ut  fit  ad  eclipticam  normalis ; videbitur,  fpedtatori  ex 
T,  planeta  in  conjundlione  cum  foie  quoad  eclipti- 
cam, centro  ipfius  in  D exiftente  j aft  dimidia  difei 
fui  parte  immerfus  alit  emerfus  fpedtabitur  planeta, 
dum  centro  fuo  ad  I aut  E pervenerit.  Si  autem  ex 

* Hanc  methodum  initio  anni  1763,  in  DifTertatione  mea,  de 
Verier e in  Sole  vifa , anno  1761,  primum  evulgavi  et  quidem  ita* 
ut  praecipue  refpicerem  hujus  noviffimi  tranfitus  cafum.  Nunc 
autem  illam  hie  generalem  reddere  atque  ad  fmgulos  cafus  hujuf- 
modi  tranfituum  extendere,  e re  omnino  fore  cxiftimavi. 


SECT.  I. 


alio 
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alio  quocunque  pundo  difci  terreftris,  ex  gr.  ex  H, 
ad  finitorem  lucis  conftituto,  fpedetur  fol,  indeque 
pariter  agantur  red®  ad  fingula  difci  folaris  punda, 
mutabitur  fitus  projedionis  fobs  pro  magnitudine  et 
politione  red®  T H aut  eidem  parallel®  et  propor- 
tionals C L ; adeo  ut  centrum  folis  S non  jam  in  C, 
fed  in  L fit  confpicuumj  quapropter  mutabuntur 
quoque  dida  momenta,  prout  liter®  minufcul®  mon- 
ftrant,  exiftentibus  I/,  D d,  ILe,  effedibus  paral- 
laxis, qui  utique  determinandi-  funt,  quoties  obferva- 
tiones  horum  momentorum  in  H fad®  ad  centrum 
tellurls  revocentur.  Ut  autein  hoc  facili  negotio 
conficiatur,  concipio  ulterius,  per  redas,  ex  centro 
folis  S dudas  ad  fingula  difci  telluris  I1RZ  punda, 
fadam  effe  in  eodem  piano,  quo  fol  eft  projedus, 
hujus  difci  projedionem  NoL,  qui  itidem  eft  circu- 
lus,  cujus  radius  CL  = parallaxi  horizontali  pla- 
neice  a file  ; manente  T II  " parallaxi  horizontali 
planeice  : nam  duda  L M parallela  ipfi  S T,  erit,  ob 
angulos  T S H et  M L H ®quales  et  valde  exiguos, 
M H = parallaxi  folis  horizontali ; adeoque  TM  = 
T II  — M II  = C L.  Si  pundum  II  fuerit,  non 
in  finitore  lucis,  fed  alibi  in  difco  terr®  foli  obverfo, 
crit  CL  aut  exade  aut  quam  proxime  squalis^nz/- 
laxi  altitudinis  planet ce  a foie,  prout  difcrimen  altitu- 
dinum  planet®  et  centri  folis  fuerit  aut  nullum  aut  ad- 
modum  exiguum.  Effedus  itaque  parallaxis  pen- 
dent a diverfo  centri  difci  folaris  fitu  in  circulo  LON, 
vel,  quod  eodem  recidit,  a diverfo  loco  obfervatoris 
in  hemifpb®rio  H R Z ; quippe  hujus  loci  atque 
centri  dilci  folis,  ex  hoc  eodem  loco  confpiciendi, 
pro’jedio  coincidit  in  unum  idemque  pundum  circuli 
LON.  Quapropter  qu®llio,  de  ®ftimandis  parallaxis 
1 effedibus 
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effedtibus,  eo  eft  redudta,  ut,  pro  tempore  quovis 
dato,  determinetur,  refpedtu  ipftus  C D,  cujufcun- 
que  dati  et  in  circulurn  LoN  projedK  loci  telluris 
fttus,  qui  locus  in  pofterum  L vocetur.  In  hunc 
finem,  oportet,  inveniatur  C L,  una  cum  angulo 
LCD,  intercepto  a projedtura  circuli  verticalis  et  cir- 
culi  latitudinis.  Cum  autem  ifte  angulus  pendeat  ab 
angulo  paralladtico,  qui  a meridiano  et  circulo  verti- 
cali  comprehenditur  ; erit  hie  angulus  primum  inve- 
niendus. 


SECT.  II. 


Exhibeat  itaque  circulus  ANB  (fig.  2.)  hemi- 
fphaBrium  telluris  illuminatum  et  didto  modo  pro- 
jedtum,  in  planum  per  femitam  planetar  tranfiens 
(§  i.),  cujus  radius  CB  = parallaxi  horizontali  pla- 
nets a foie  ; exhibeat  quoque  A B projedturam  me- 
ridiani  cceleftis,  in  qua  fit  polus  aut  boreus  P,  aut 
auftralis  />,  prout  conjundho  planets  ad  aut  aut  SI 
fadta  fuerit.  Sit  quoque  C commune  centrum  pro- 
jedtionis  telluris  et  folis  e centro  telluris  confpiciendi ; 
nec  non  L projedtio  loci  cujufcunque  dati.  Atque 
fiat  latitudo  loci  L = L ; complementum  declina- 
tionis  folis  C P vel  C/>  = D ; angulus  horarius 
CPL  vel  C p L — A;  linus  totus  = i ; altitudo 
folis  pro  loco  et  tempore  dato  = C ; nec  non  cof. 

, T /-.  • r fin. L cof.  (+DIG) 

A,  cot.  L — tang.  G;  eritque  fin.C  = cof.  G r' 

(i),  in  qua  figna  inferiora  tenenda  funt,  quoties 
fuerit  D ^ G,  alias  fuperiora  valent,  excepto  cafu, 
dutn  A 90°,  quo  lignum  — ipfius  G abit  in  4", 
afteo  ut  lumma  ipfarum  D et  G fit  accipienda.  Sta- 

tuatur 
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tuatur  u.lterius  ang.  paralladticus  PCL  vclpCL 
prodibitqoe  fin.  (»)• 


= Q, 


S;  E C T.  III. 

Quod  attinet  ipfam  C L,  erit  ilia  faltem  quam 
proxime  aequalis  parallaxi  altitudinis  planetae  a foie 
(§  j),  nifi  differentia  altitudinum  centri  lolis  et 
planetae  fuerit  vix  negligendaj  quo  calii,  ratio  ha- 
benda  eft  hujus  differentiae,  quippe  quae  parallaxin 
noininatam  ab  ifta  C L aliquantum  difcrepantem 
praebet.  Interim  tamen,  etiam  in  hocce  cafu,  par- 
allaxin altitudinis  planetae  a foie,  abfque  notabili  er- 
rore,  in  ipfa  CL  aeftimare  licet.  In  hunc  finem 
differentia  altitudinum  centri  folis  fiderifque  jam  eff 
quaerenda.  Exhibeant  igitur  A B meridianum  cce- 
leftem  ; P M (fig.  3.)  paralielum  aequatoris  j ZN, 
z n circulos  verticales  loco  et  tempori  refpondentes  5 
L / loca  quaecunque  data  planetas  ante  et  poft  con- 
jundtionem  afcenfionalem ; SR,  Sr,  differentias 
afcenfionis  redlae  centri  folis  S atque  planetae,  quas 
dico  a ; nec  non  LR,  /r,  differentias  declinationis,  quae 
vocentur  d.  Dicatur  ulterius  angulus,  quern  redta, 
jungens  centra  folis  et  planetae,  facit  cum  parallelo 
aequatoris,  nempe  ang.  L S R vel  /Sr,  Fj  eritque 

tang.  F = ~ j nec  non  difhntia  centrorum  folis  fiderif- 
que S L vel  S / m jrjp-p.-.  Si  nunc  ex  L,  /,  agantur 

normales  L D,  Id  in  circulos  verticales  Z N,  z n ; 
erit  S D vel  S d differentia  altitudinum  quadita,, 
qua;  dicatur  E j huic  autem  determinandee  inferviet 

formula. 
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formula  E — '-y~—  (Ilf.),  in  qua  dabitur 

T per  d et  a , quae  ex  obfervationibus  facile  elici— 
untur,  et  Q per  ®quatio‘nem  (II).  Circa  ligna  au- 
temfequentes- regul®-  probe  funt  tenend®  : nempe 
fignum  -{-  valet,  Ji  obfervatio facia  fit  ante  meridiem  et 
ante  conjunftionem , vel  pojt  meridiem  et  poft  con- 
junct ionem  in  afcenjionc  reft  a.  Ai\  fignum  ' — eft  adhi - 
bendum  in  obfervationibus  antemeridianis  pojt  con- 
junftionem, et  poft  meridianis  ante  conjunftionem  eaiidem. 
H®c  figna  funt  invertenda,  adeo  ut  lignum  — in 
prioris,  et  - \ - in  pofterioris  regulae  cafu  valeat,  quo- 
ties  femita  planet®  fuerit  borealior  centro  folis ; uti 
fit  in  proximo  Veneris  tranfitu.  Dabitur  itaque  jam, 
pro  loco  et  tempore  dato,  per  ®quationem  (I)  et 
(III)  altitudo  planet®,  quippe  quae  rr:  C f E : ubi 
lignum  — in  prioris,  ex  - \ - in  pofterioris  regulae 
cafu  adhibendum  ell;  exceptis  illinc  locis  difci  tel- 
luris.auftralioribus  centro  folis,  et  hinc  eodem  centro 
borealioribus  locis,  dum  dant  F compl.  Qj^  90°; 
atque  h®c  exceptio  probe  erit  obfervanda,  quoties 
femita  planet®,  ad  aiterutrum  nodum,  fuerit  auftra- 
lior  centro  folis.  Si  vero  planeta  latitudine  boreali 
trajiciat  folem,  exceptio  locorum  refpedtu  ell  inver- 
tenda, adeo  ut  fignum  q-  in  cafu  prioris  regul®  va- 
leat,  quoties  locus  difci  telluris,  folis  centro  borealior 
exhibuerit  F q-  compl.  Q ^ 90° ; fi  vero  idem  fiat, 
in  cafu  pofterioris  regul®,  reipedlu  pundti  terreftris 
folis  centrb  aullralioris,  fignum  — tenendum  ell. 
Fiat  jam  parallaxis  horizontalis  planet®  a foie  = H, 
qu®  in  parallaxis  inveftigatione  pro  lubitu  ell  aftu- 
rnenda,  fed  ita  tamen,  ne  a vera  multum  abludat 
fiat  quoque  parallaxis  altitudinis  planet®  a foie  CL^=.P 
Vol.  LVIII.  CL  atque 


v»*  HI* 
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atque  erit  P = H.  cof.  (C  + E)  3 vel,  ft  E negligt 
queat,  P = H.  cof.  C. 


SECT.  IV. 


Hifce  praeftrudis,  formulae  jam  exhibendas  funt, 
ad  quas  effedus  parallaxis  circa  contaduum  momenta 
fupputentur.  Sit  igitur  ecliptica  K (fig.  4.)  ad 
nodum  defcendentem,  vel  K S3  (fig.  5.)  ad  nodum 
afcendentem  3 N E femita  planetae  apparens  e centro 
telluris  vifa  3 C commune  centrum  projedurae  telluris 
et  folis  ( § I.  et  II. ) ; MR  meridianus  cceleftis  ; 
C D latitudo  planetae  momento  conjundionis  quoad 
eclipticam  3 L locus  quicnnque  datus  in  difco  telluris 
foli  obverfoj  atque  patebit  ex  fupra  allatis,  quod  fit 
in  fig.  4.  ang.  PCL  = Qj  et  in  fig.  5.  ang, 
/>CL  Q;  nec  non  reda  CL  — P.  Jungantur 
nunc  punda  D et  L reda  DL;  et  fiat  C D — n 
angulus,  quern  meridianus  facit  cum  ecliptica,  nempe 
in  fig.  4.  R C 2S  vel  in  fig.  5.  R C S3  — b 3 nec  non 
ang.  LCD  = r j prodibitque  duplicis  formas  ipfius 
r valor,  prout  femita  planetae  ad  hunc  vel  ilium 
nodum,  fuerit  folis  centro  vel  auftralior  vel  borealior  : 
nempe  fi  femita  fuerit  ad  © auftralior,  vel  ad  S3  bo- 
realior centro  folis,  erit  r — 90°  b — in  qua 
loco  ipfius  b fumendum  elt  complementum  ejus  ad 
1800,  quoties  obfervatio  fuerit  antemeridiana.  Aft 
exiftente  femita  planetae  ad  2S  borealiore,  vel  ad  S3 
auftraliore  folis  centro,  erit  $4^90°,  in  qua 

figna  fuperiora  in  poftmeridianis,  et  inferiora  in  ante- 
meridianis  obfervationibus  adhibenda  funt.  Statuatur 


. . 1800 — r (n — P\ 

ultenus = 1 5.  nec  non  tang,  t =s 

tang,  .v  3 atque  fiat  ang.  CDL—  y \ eritque  y = t 
_+  X)  in  qua  fignum  — obtinet  locum,  quoties 

Pi 
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p ^ 

ft  s'  P i DL  ~ -j— Curaque  datur  angulus  fe~ 

mitcE  planet®  cum  circulo  latitudinis,  qui  dicatur  e, 
adeo  ut  fit  in  fig.  4.  ang.  E D I ~e,  et  in  fig.  5.  ang. 
C D E — e ; dabitur  quoque  hinc  ang.  LDF  vel  ang. 
LDE.  Si  jam  centro  L et  radio,  asquali  fummae 
vel  differentiae  femidiametrorum  folis  et  planet®,  qui 
dicatur  m , fiant  fediones,  i.  e.  in  femita  ; erit,  ob 
motum  planet®  retrogradum,  pundum  orientalius  i 
locus  centri  planetaedum  fpedari  in  L immergere  in- 
cipit  veldefinitj  pundum  vero  occidentalius  e , pro 
loco  centri  planet®,  circa  contadus  emerfionis,  ha- 
bendum eft.  Ut  autem  hi  contadus  calculo  exhi- 
beantur,  determinandum  erit  latus  D i vel  D e in  tri- 
angulo  jam  dato  D L i vel  D L e.  Fiat  igitur  e~+y  = u , 
in  qua  circa  figna  tenendum,  quodexiftente  femita  fide- 
ris  ad  £5  auftraliore,  vel  ad  & borealiore  folis  centro; 
ftgnum  — adhibendum  erit  in  obfervationibus  poft- 
meridianis,  excepto  cafu,  quo  Q ^ 90°  4-  b ; fignum 
vero  4-  valet  in  obfervationibus  antemeridianis,  nift 
fuerit  Q x;  90° — b.  Quoties  autem  femita  planetas  ad 
hos  nodos  tenuerit  fitum  oppofitum,  ordine  inverfo 
adhibenda  funt  h®c  figna  : nempe  4-  in  poftmeri- 
dianis,  et  — in  antemeridianis  obfervationibus  j nifi 
dederint  ift®  Q ^ 90°  4 - b et  h®  Q ^ 90  b, 

- P.  fin.  r.  fin.  u r ...  . • 

Pofita  nunc -r = fin.  z ; prodibit  D 1 =s 

tn.  lin . y * , 

iiiTli  ^n‘  ( 11  -i-  *0>  > nec  non 

W + «')»  (B);  quarum  (A)  immerfionis,  (B)  autem 
emerfionis  contaduum  fupputationibus  infervit  *. 

* Ad  hanc  methodum,  in  differtatione  mea  fupra  citata  (§  1.), 
omnium  primo  exigebam  calculum  magni  Halley,  qui  primus 

Q^2  COROL. 
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COROL,  I. 

« r\  . A vj  ♦ fi  f:  ^ . < 

Si  centro  C et  radio  = m,  fiant  fediones  in  femi- 
ta  I et  E 5 et  fi  ponatur  P — o j coincident  punda 
L,  i et  e cum  C,  I et  E refpedive  ; atque  habebitur 

nos  docuit,  parallaxin  folis  exadiffime  determinatum  iri,  per  ob- 
,fervationes  tranfitus  $ fub  difco  G (vide  Tran  fad.  Vol.  XXIX. 
p.  454,  &c.) ; ut  fic  mihi  conftaret,  quo  jure  vir  hifce,  de  va- 
riis  lcientiis  maxime  promeritus,  erroris,  in  defignatione  locorum 
commifli,  ab  aliis  atque  aliis  accufaretur.  Calculo  itaque  fubdudo 
<*d  elementa,  a celeberr.  Halley  adhibita,  obtinui,  per  formulas 
(A)  et  (B),  pro  loco  latitudinis  borealis  220,  folenique  fub  me- 
dio ? tranfitu  fibi  verticalem  habente,  D i + D e 1716", 
quae,  in  tempus  converfa,  praebet  moram  apparentem  ? intra 
folem  7h  q'.  Aptato  autem  calculo  ad  meridianum  oppofitum 
et  latitudinem  borealem  56°,  inveni  D i + D e — . 1775!', 7.; 
unde  mora  hie  7h  23'  56",  quae  cum  ifta  collata,  piaebet 
differentiam  morae  =14'  56",  paucis  duntaxat  fecundis  diffe- 
rentem  a calculo  Halley,  exhibente  moram  ad  Nelfoni  portum 
15'  10"  majorem  ifta  ad  oftia  Gangis.  Aft  corredi-.  elementjs 
■ calculi  per  recentiores  tabulas  aftronom.  obtinui,  refpedu  prioris 
loci,  D i + D e — 1 .3 1,6' 7,  adcoquQ  moram  ibi  ^ 40'  10" 
,?n,pofteriori  autem  loco  mora  obtineri  non  potuit,  ob  Venerem 
e foie  ibi  orient^ jam  egreflam.  Affumto  itaque  in  eodem  me- 
Jidiano  leco  paulo  borealiore,  latitudinis  nempe  6o°,  prodiit 
D < + De  = 1370", 5,  unde  mora  ibi  51'  42'  38",  duobus 
foliimmodo  minutis'eum  dimidio  circiter  excedens  priorem  illam 
moram  ; omnino  ut  celeber.  De  L*  Ifle  primus  depiehendit. 

• Proinde  celebe'r.  Halley  rite  argurpentatus  eft  ex  elemeritis,  quae 
,a,dhibuit ; nec  error  ei,  fed  ejementis  adferibendus  ^ft,  imprimis 
Vero  latitudini  ? in  foie,  quae  poftea  iiiigis  quam  duplo  major 
deprehenfa  eft-:  pro  cujus  diverfttate, . divq^fam  queque  fore 
differentiam  morae,  Halley  iple  haud  obfeure  loc.  cit.  indicavit. 
Subdudionis  vero  angulorum  8°  28' 'et  6°  10',  alterius  ab  altero 
fadaei,  menrionem  facere  haud  meretur  ; cum  inde  vix  aliquot 
fecundorum  error  in  calculum  emanaverit. 

D I 
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D I = fin.  (e  +_  c),  (C)j-atque  DE  = 

^~~e  fin.  (e  ~ c ),  (D),  exiftente  fin.  c — 

Ad  harum  formularum  tenorem  contadus  e centro 
telluris  fpedati  fupputentur.  Sign  a vero  aequationum 

(A).  (B),  (Cj  et  (D)  ita  obferventur,  ut  fuperiora 
valeant,  fi  planeta,  ad  ?s  auftrali,  vel  ad  SB  bo- 
reali  latitudine  folem  trajiciat.  Ad  latitudinem  au- 
tem  planeta?  in  foie,  in  his  nodis  oppofitam,  figna 
inferiora  funt  tenenda. 

O -r-  1 

C O R O L.  ir. 

Effedus  itaqiie  parallaxis  evadet  circa  immer- 

311  711 

fionem  - r--.  fin.  (*+_%)  — fin.  (e  + c)>  qui 

intempusconverfus,  auferendus,  fi'negativus : fiveropo- 
fitivus  fuerit,  addenduseritmomento  obfervationis,  quo 
habeatur  momentum  illud  ad  centrum  telluris  redud- 
um.  Circa emerfioriem  autem  erit  parallaxis effedus  = 

fin-  (“  + % ) Sr? — • “I"1  m temPus 

rp.utatus,  fi  negativus,  addi  momento  obfervationis : fi 
vero  pofitivus  evadat,  eidem  demi  debet,  ut  habeatur 
momentum  obfervatum  ad  centrum  telluris  redudum. 

m ".jjr  • s > 

COR  O L.  III. 

’Si  n — o,  i.  e.  fi  femita  pianette  centrum  folis  tra- 
jiceret ; coincidente  tunc  pundo  D cum  C (fig.  6.), 

obtinebitur  C / — fin.  (v  + s)  pro  immerfione, 

ilicTd  nil  atque 

:V'r  » 
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atque  C e = fin.  (V  + /)  pro  emcrfione.  Tn 

rrquationibus  autem  (C)  et  (D)  (Cor.  I.),  evanefcit 
nunc  c quare  pro  centro  telluris  I'elinquitur  Cl  — 
CE  = m.  Atque  bine  erit  eftedtus  parallaxis,  pro 

hoc  cafu,  circa  immerfionem  , — — fin.  (v  -f  A — m\ 
nec  non  circa  emerfionem  fin.  (vr  ~T  j')  — tn. 

ill).  V VI/ 

Quod  figna  attinet,  fuperiora  circa  tam  £5  quapi  Si 
tenenda  funt,  quoties  obfervatio  antemeridiana  Q^n, 
270°  — b — e,  aut  poftmeridiana  Q^x  270°  -\-  b 
non  dederit ; in  his  enim  cafibus  figna  inreriora 
valent.  Prasterea  monendum  eft,  me  pofuilfe 

•fin.  s = — J ; atque  v = e +_  r,  ubi  in  obfer- 

vationibus  antemeridianis,  et  — in  poflmeridianis 
obtinebit  locum,  nifi  iftas  Q ^ 90°  — £,  et  lire. 

90°  ft-  b dederint.  Ceterum  pro  v,  exceftus 
iplius  iupra  180°  fumendus  eft,  quoties  cafus  Q ^ 
270°  — b — e , aut  Qj^.  90°  -f  b occurrerit. 

SECT.  V. 

Expofita  fic  et  ad  fingulos  cafus  extenfa  methoao, 
qure  in  hujufmodi  difquifitionibus  commode  adhi- 
beatur  j obfervationes  jam  funt  adferendae,  quibus  in 
parallaxi  folis  inveftiganda  ufus  fum.  Ecce  igitur  in 
liunc  finem  fequentem  tabellam,  in  qua  per  con- 
tact. 1.  immerfionem  totalem  ; per  contaB.  2.  emer- 
iionis  initium  ; et  per  contaB.  3.  emerftonem  totalem, 
defignatum  volui.  Quod  longitudines  locorum,  ad  me- 
jidianum  Parifienfe  relatas,  qure  comparent  in  fecunda 
columna,  attinet  j plerafque  iftarum  tales  adhibui, 
'quales  ab  aftronomis  jam  pridem  funt  ftabilitae : ex- 

cepta 
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cepta  logitudine  Bononienji , quam  clarilT.  Canterza- 
nus  in  epiftola  ad  Hieronymum  Saladinum,  anno  • 
1764  data,  ex  difquifitione  celeberrimi  Zanotti,  non 
majorem  35'  53"  effe  evincit.  In  longitudines  au- 
tem  Capitis  B.  Spei>  Pobolii  et  Selengiri/ki  inqui<* 
fivit  celeberr.  Wargentin  in  Affiis  Stockh.  pro  anno 
1763,  unde  iftas  defumfi.  Denique  quod  attinet 
longitudinem  Pekini , iftam  7h  35'  5 o " non  excedere, 
celeber.  Rumouiky  in  tra&atu,  quem  inveJUgationem 
parallaxeos  folis  vocat,  evincere  conatus.  eft. 
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Nomina  loser.  et  Obiervatorum 
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SECT.  VI. 

Difcimus  ex  tabella  precedent!  ingens  extitifle 
difcrimen  obfervationum,  ab  exercitatiffimis  aftrono- 
mis,  uno  eodemque  loco  captarum.  Etenim  Ma- 
raldinum  momentum  contaftus  interioris  a Mon- 
nierio  23  fecundis  differt.  Conta&us  vero  exterior 
a clariff.  Meftier  captus  totis  27  fecundis  antevertit 
iftum  Mervilleanum.  Vix  minor  deprehenditur 
diflenfus  obfervationum  contadtus  immerfionis : nam 
hujus  contadtus  momenta  a celeberr.  Stromer  et 
Bergman  Upfaliae  capta  22  fecundis  difcrepant.  Hinc 
diflenfus  obfervationum  more  Veneris  intra  folem  do- 
drantem  minuti  primi  excedere  poteft ; id  quod 
mora  Stromeriana  cum  Wargentina  collata  fatis 
oftendit.  Tanti  autem  difcriminis  caufam  eo  minus 
petendam  efTe,  ex  diverfa  tuborum  longitudine,  ex- 
iftimaverim,  quo  certius  conftat  tubos,  a celeberri- 
mis  his  viris  adhibitos,  longitudine  parum  admodum 
difcrepafle  ; nam  differentia  longitudinis  tubi  Maral- 
dini  et  Monnierii  erat  folummodo  trium  pedum. 
Meffier  atque  .Merville  ufi  funt  telefcopiis  60  atque 
72  pollicum.  Quid  ? quod  celeb.  Wargentini  atque 
Bergmanni  tubus  unius  duntaxat  pedis  longitudine 
excederet  tubum  Stromerianum.  Itaque  non  ex 
diverfa  tuborum  longitudine,  fed  ex  alio  fonte,  nempe 
ex  radiorum  refra&ione,  in  atmofphaera  Veneris  fa&a, 
imprimis  derivanda  eft  enormis  ifta  obfervationum 
difcrepantia.  Ut  autem  hoc  clarius  conftet,  exhi- 
beat  arcus  L AL  (fig.  7.)  circa  interiorem,  et  IAI 
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circa  exterioremcontadum,  partem  limbi  folaris;  arcus 
VTV  particulam  ? immergentis  aut  emergentis ; nec 
non  cingulum  VMMV  partem  atmofphaerae  ? . Po- 
natur  nunc  ? eum  obtinuifte  fitum,  ut  reda,  jungens 
pundum  limbi  folisAetoculumfpedatorisinO,  tangat 
difcum  ? inT;  quare  radii,  quiex  A adO  emittuntur, 
in  atmofphaera  $ , quam  trajiciunt,  bis  refringuntur, 
nempe  in  R et  E ; quamobrem  obfervatori  in  O 
pundum  A videbitur  in  a.  Cumque  duplex  haec 
refradio  com  petit  reliquis  quoque  pundis  huicce  A 
adjacentibus,  perfpicuum  eft,  circa  contadum  inte- 
riorem  exhiberi  in  limbo  fobs  gibbum  quendam  lumi- 
nofumGAG,  aft,  circa  exteriorem,  difcum  folarem 
deficere  figura  quadam  H a H.  Gibbus  autem  ifte 
erit,  circa  immerfionem,  maximus  eo  ipfo  momento, 
quo  reda  R E,  radii  refradi  via  in  atmofphaera  ? , 
tangit  ? in  T j inde  vero  decrefcit,  ufque  dum  reda 
AO  atmofphaeram  ¥ tangit,  quo  momento  gibbus  ifte 
evanefcit,  limbi  folaris  circularis  figura  reftituitur, 
ac  Venus,  aliquantum  jam  intra  folis  difcum  demerfa, 
genuina  folis  luce  circumdatur.  E contrario  gibbus 
hie,  circa  emerfionem,  crelcit  ab  eo  momento,  quo  ra- 
dius, ex  A ad  O delatus,  atmofphaera.’  ¥ primum  oc- 
currit,  ufque  ad  id  momentum,  quo  RE  tangit  Ve- 
nerem  lumenque  gibbi  difparet.  Hinc  mihi  valde 
veroftmile  videtur,  alios  pofterius  illud  momentum, 
quo  gibbus  difparuit,  contadui  interiori  aflignafte ; 
alios  iterum  id  momentum,  quo  generabatur  gibbus, 
pro  immerfione  totali,  vel  emerftonis  initio  habuifle 
inprimis  quia  gibbus,  ¥ immergente,  turn  maxi- 
mus erat,  et  ea  propter  cum  lumine  limbi  folaris  fa- 
cile confundendus  ab  illis,  qui  ad  gibbofam  iftius  fi- 
guram  non  animadverterint.  Venere  autem  cmcr- 
3 Sente? 
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gente,  gibbus  inter  generandum  minimus  erat, 
quapropter,  ceu  obfcurior  reliquo  limbo  fobs,  fpe- 
cie  emergentis  Veneris  obfervatorem  fallere  potuit. 
Hujus  refradionis  phenomena  obfervatores  non  po- 
tuit non  asque  fufpenfos  tenere  de  rite  capiendo  mo- 
mento  egreffus  totalis : nam  eo  ipfo  momenta,  quo 
crederes  ? a foie  divulfum  iri,  fpedanda  relinquitur, 
in  margine  difci  folaris,  figura  anguli  cujufdam  ob- 
tufi  H^H,  qui  magis  magifque  fadus  acutus,  idu 
oculi  evanuit.  Hoc  phenomenon  Stockholmiae  bi- 
nis,  et  Upfaliae  fingulis  obfervatoribus  omnino  erat 
momentaneum  ; et  verofimile  mihi  quidem  occurrit, 
plures  alios  idem  momentum  pro  totali  egrefiu  ha- 
buiffe  : unde  fadum  eft,  quod  his  ? diutius  in  o 
videbatur,  quam  aliis,  qui  ad  figuram  hanc,  mar- 
gini  folari  fuperimpofttam,  non  adimadverterunt. 
Quemadmodum  itaque  hinc  jam  patefcere  exiftima- 
verim,  palmarium  obfervationum  difcrimen,  variis 
iftis  phaenomenis,  a refradione  radiorum  in  atmo- 
Iphaera  ? pendentibus,  adfcribendum  efte,  ft  excipias 
diflenfum,  qui  in  hifce  debetur  diverfitati  tuborum 
aliarumque  circumftantiarum  ; ita  quoque  fperaverim, 
hec  unumquemque  cautum  reddere,  in  capiendis 
ingreftiis  et  egreftus  momentis,  in  proximo  ? tranfitu. 
Meo  quidem  judicio,  pro  ingreftii  totali,  capiendum 
erit  momentum,  quo  filum  luminis  folaris  coalefcit, 
peripheria  ejus  circulari  reftituta.  Aft,  pro  egreftus 
initio,  habendum  eft  momentum  totalis  difparitionis 
luminis,  ad  marginem  ? occidentalem  fade.  Egreftus 
vero  totalis  momentum  habeatur  plenaria  limbi  fo- 
laris reftitutio,  quo  nempe  phenomenon  illud  nuper 
defcriptum  et  a refradione  pendens  evanefcit.  Vel- 
lem  infuper,  ut  id  momentum  quoque  confignare- 
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tur,  quo  circa  contadtum  exteriorem  figura  ifta 
angularis  in  margine  folari  formatur,  et  quo  circa  in- 
teriores  contadtus  ibidem  gibbus  generatur,  una  cum 
fafcia  quadam  nigricante,  quatn  nonnulli,  ultima 
vice,  ex  9 limbo,  in  diredtionem  gibbi,  fimul  exe- 
untem  deprehenderunt.  Si  vero  omnia  exadle  sefti- 
mare  non  daretur  j ad  minimum  ifta  phenomena 
funt  accuratiffime  confignanda,  quae  in  capiendis  in- 
greffus  egreffufque  momentis  confpiciuntur.  Alias 
enim  feledtionem  obfervationum,  ft  rite  inftituatur, 
fruftra  tentaveris  ; cum  tamen  ejufmodi  feledlio 
maxime  e re  foret,  in  difquifitione  parallaxis  folis, 
quae  fimiliter  captis  obfervationibus  erit  peragenda. 

SECT.  VII. 

Sed  exhibeantur  jam  parallaxes  folis  horizon  tales, 
quas  mihi  dabat  comparatio  obfervationum  utriufque 
contadtus,  ad  Caput  B.  Spet,  et  fingulorum  trium 
contadluum  Pekini  captarum,  cum  refpondentibus. 
Valores  autem  quantitatum  prout  mihi  aut  ex  obfer- 
vationibus, aut  ex  Tab.  Ajlron.  conftabant,  adhibui 
fequentes : nempe  0 = 67°  18'  26"  ; H = 20" ,6, 
fuppofita  parallaxi  folis  horizontali  S'7, 2,  qua  ufus 
fum  ; n = 579", 6 ; b — 83°  51'  j e~ 8 1°  30' ; di- 
ametrum  folis  =3i/  3 5"  Veneris  vero  = 57  4 j. 
motumque  horarum  ? in  femita  apparenti  = 4'  i"» 


Nomina 


Parallaxis  Solis  Horizontalis  fupputata  ex 
Obfervationibus  peradlis. 
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Sumto  nunc  medio  horum  mediorum,  evadit  folis 
parallaxis  8" ,49.  Si  autem  rejiciantur  parallaxes, 
quse  prodeunt  ex  Pekinenlium  obfervationum  com- 
paratione,  ob  longitudinem  Pekini  nondum  certo  fta- 
bilitam  ; relinquitur  folis  parallaxis  8"  ,28,  ceu  me- 
dium, ex  obfervationibus  ad  Caput  B.  Spei  fadtis, 
dedudtum. 


SECT.  VIII. 

Ut  autem  conftaret,  quo  jure  celeberr.  Pingre  in 
tradlatu,  quern  ParaUaxe  de  Soleil  vocat,  dubias 
reddere  conatus  eft  obfervationes  ad  Caput  B.  Spei 
peradtas,  inftituendas  efle  duxi  plures  comparationes, 
quarum  tamen  iftoe,  obfervationibus  inoras  ? intra  fo- 
lem  fuperftrudhe,  ob  effedtuum  parallaxis  exiguam, 
obfervationum  vero  nimiam  difcrepantiam,  hie  ad- 
ferri  non  merentur.  Itaque  ex  comparationes  exhi- 
bendae  reftant,  quae  nituntur  mediis  utriufque  con- 
tadlus  obfervationibus  et  Parifiis  et  Bononia  captis, 


in  quern  finem. 

ecce 

fequentem  tabellam  : 
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Hinc  iterum  per  medium  habetur  folis  parallaxis 
8", 49.  Rejedta  autem  columna  tertia,  ceu  maxime 
difcrepante,  dabunt  reliquae  folis  parallaxim  8 ',30, 
qwx  cum  parum  admodum  abludat  ab  ifta  8'  , 28, 
quam  maximi  momenti  obfervationes  praebebant 
(§  VII.) ; vi  noviffimi  tranfttus  Veneris,  parallaxis 
folis  horizontalis  quam  proxime  ftatuenda  eft  S'', 28, 
falvis  differentiis  meridianorum,  quas  adhibui.  De 
caetero,  funt  mihi  rationes,  quas  parallaxin  potius 
minuendam,  quam  augendam  eiTe  fuadent  : fed 
mitto  has,  donee  proximus  Veneris  tranfttus  fub  difeo 
folis,  modo  ex  voto  fuccedant  obfervationes,  in  rem 
fubtiliftimam  exaeftius  inquirendi  anfam  nobis  fub- 
miniftraverit. 
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XVII.  A fort  Account  of  the  Manner  of 
inoculating  the  Small  Pox , on  the  Coaft  of 
Barbary,  and  at  Bengal,  in  the  Eaft  In- 
dies, extraEled fro?n  a Memoir  written  in 
Dutch,  by  the  Reverend  Mr.  Chais,  at 
the  Hague  .*  by  M.  Maty,  M.  D.  S.  R.  S. 

Read  April  TJT  AVING  long  thought  that  the 
*4,  I/6*  iT"!  Arabs,  who,  about  the  middle  of 
the  fixth  century,  were  the  firft  who  wrote  upon 
the  fmall-pox,  were  likewife  the  firft  inventors 
of  the  method  to  prevent  the  fatal  confequences  of 
that  cruel  diforder,  I was  very  defirous  to  get  what 
informations  I could  concerning  the  introduction  of 
inoculation  in  Africa,  and  in  the  Eaft  Indies. 

About  twenty  years  ago,  Caflen  Aga,  a Tripoli- 
tan ambaflador  at  London,  informed  the  people 
about  him,  that  inoculation  was  univerfally  praCtifed, 
as  well  at  his  court,  as  at  Tunis  and  Algiers;  but 
that  no  certain  account  could  be  given,  either  of  the 
introducers  of  the  method,  or  of  the  place  from 
whence  it  took  its  rife. 

One  of  the  chief  minifters  of  ftate  in  Holland  was 
fo  good,  on  this  information,  and  at  my  defire,  to 
fend  a few  queries  on  that  fubjeCt,  drawn  up  by  my- 
felf,  to  a gentleman,  who,  for  feveral  years,  has  red- 
ded with  a public  character  at  Algiers.  The  follow- 
ing is  a fummary  of  his  anfwers  to  my  queries. 

“ The  fmall-pox  is,  as  well  as  in  Holland,  a con- 
11  tagious  diftemper  at  Algiers,  Tunis  and  Tripoli, 

“ and 
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te  and  fully  as  deftrudtive.  In  order  to  avoid  the 
“ bad  confequences  of  the  natural  diforder,  many 
tc  people  have  recotarfe  to  inoculation,  which  there 
is  performed  in  a very  different  manner  from  what 
<c  is  ufed  in  our  country.'  The  perfon,  who  intends 
**  to  be  inoculated,  having  found  out  a houfe,. 
“ where  the  fmall-pox  is,  and  is  of  a good  fort; 
fC  goes  to  the  bed  of  the  Tick  perfon,  if  he  is  old 
“ enough,  or,  if  a child,  to  one  of  his  relations  ; and 
“ fpeaks  to  him  in  the  following  manner ; I am  come- 
“ here  to  buy  the  Jmall-pox:  the  anfwer  is,  buy  if  you 
“ pleafe.  A fum  of  money  is  accordingly  given,  and 
tc  one,  three,  or  five  puftules  (for  the  number  muft 
tc  always  be  an  odd  one,  not  exceeding  five),  extradt- 
tc  ed  whole,  and  full. of  matter.  Thefe  are  immedi- 
tc  ately  rubbed  upon  the  ikin  of  the  hand,  between 
“ the  thumb  and  fore-finger.  This  is  fufficient  to- 
cc  communicate  the  infedtion  ; and  as  foon  as  it  be- 
“ gins  to  take  effedt,  the  inoculated  patient  is  put  to> 
c{  bed,  carefully  covered  with  red  blankets;  and 
*'  heating  medicines  are  given  him  with  fome  honey 
“ of  roles.  He  is  allowed  goat’s  broth  for  his  nou- 
“ rifhment,  and  for  his  drink  an  infufion  of  fome 
“ herbs;  notwithstanding  this  treatment,  it  feldom. 
ct  happens  that  the  Small  pox  procured  in  this  man- 
“ner  has  any  bad  confequences;  and  almoft  never 
“•  that  any  body  dies  of  it;  but  hitherto  the  propor- 
“ tion  of  the  mortality  in  the  natural,  to  that  in  the 
“ artificial  way,  has  not  been  afeertained.  Laftly, 
“ though  the  time  when  this  pradtice  wras  introdu- 
tc  ced  in  Africa  be  unknown,  yet  it  is  there  very  old,. 
“ and  the  Arabs  are  generally  thought  to  have  been- 
4£  the  inventors  of  it.” 

Vol.  LYIIl. 
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From  this  account  it  plainly  appears;  i.  that  in 
Africa  the  operation  is  performed  as  it  is  in  Wales, 
by  the  rubbing  in  of  the  matter,  and  that  this  is  done 
to  prevent  the  fatal  confequences  too  often  follow- 
ing the  natural  infe&ion;  2.  that  this  inoculation  is 
generally  fuccefsful,  notwithftanding  the  heat  of  the 
climate,  and  the  bad  management  of  the  patients;  and 
3.  that  the  origin  of  it  is  very  ancient,  and  afcribed  to 
the  Arabs. 

Before  I had  received  thefe  informations  from  Al- 
giers, I had  engaged  fome  friends  fettled  in  three  dif- 
ferent parts  of  the  Eaft  Indies,  to  procure  me  fome  ac- 
counts from  thence,  upon  the  fame  fubjedh  I,  at  la  ft, 
received  an  anfwer  from  one  of  them,  who  refides  at 
Patna,  in  the  province  of  Behaar,  180  leagues  from 
Bengal. 

“ I have  fent  for  feveral  phyficians,  to  be  informed 
“ of  the  things  you  feem  delirous  to  know  about  ino- 
<c  culation ; the  pradtice  is  hitherto  not  ufed  in  this 
“ province  ; but  having  met  with  a Bengalian 
“ dodtor,  he  gave  me  the  following  account. 

“ Though  the  firft  introduction  of  the  operation  at 
“ Bengal  is  now  unknown,  it  has  been  in  ufe  in  that 
“ country  for  a very  long  time,  and  is  performed  in 
“ two  different  ways. 

“ For  the  firft,  fome  of  the  variolous  matter  of 
<f  a good  kind  having  been  gathered  is  kept  for  ufe. 
“ When  a child  is  to  be  inoculated,  the  fkin  between 
<c  fome  of  the  fingers  is  pricked  by  means  of  two 
“ fmall  needles  joined  to  one  another.  After  having 
“ rubbed  in  a little  of  the  matter  upon  the  fpot,  a cir- 
“ cle  is  made  by  means  of  feveral  pundtures,  of  the 
“ bignefs  of  a common  puftule,  and  matter  is  again 

rubbed  over  it.  The-wound  is  then  drefied  with 

tc  lint; 
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e{  lintj  a fever  enfues,  and  after  fome  days,  the 
*c  eruption,  which  if  the  fever  has  been  ftrong  is  ob- 
“ ferved  not  to  be  very  copious.  To  excite  the  fe- 
“ ver,  the  patient  is  made  to  bathe  in  a tub  of 
<(  water. 

tc  As  this  way  of  managing  the  operation  is  very 
£f  painful,  a more  eafy  one  has  been  invented  for  peo- 
<£  pie  of  quality  and  fubftance.  A little  of  the  matter 
<e  is  mixed  with  fugar,  and  fwallowed  by  the  child  in 
t(  any  fweet  and  pleafant  liquid.  The  fame  effedt 
<c  is  produced,  but  the  hrft  method  is  thought  to  be 
££  the  beft.” 

The  writer  of  this  letter  ought  certainly  to  have 
been  more  particular  in  his  inquiries;  he  might  have 
afked  whether  any  preparation  previous  to  inocula- 
tion is  ufed,  and  of  what  kind  ; what  treatment  the 
patients  undergo  after  the  operation ; and  laftly,  how 
far  the  event  warrants  the  goodnefs  of  the  method. 
It  appears  however,  from  what  he  fays,  that  the  peo- 
ple of  Bengal  have  for  a long  while  had  recourfe  to 
inoculation,  in  order  to  avoid  the  dreadful  confequen- 
ces  of  the  natural  diflemper  in  their  country  j and  it 
is  to  be  wilhed  that  farther  inquiries  be  made,  both 
there  and  elfewhere,  about  a fubjedt  which  fo  nearly 
concerns  the  good  of  mankind. 
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XVIII.  Croton  Spicatum,  nova  Plant# 
Species  ex  America,  quam  Defer iptione  ex 
icone  illuftravit  Petrus  Jonas  Bergius, 
M.  D.  Hift . Nat.  et  Pharm.  Profejf. 
Stockh.  R.  Colleg.  Med.  AJJejfor^  Reg. 
Acad.  Sclent . Stock.  Membr. 

Read  April,  21,  ci£]SJXIiB  rei  herbaria?  ulteriori 
1768  perfection!  nihil  perinde  conducere 

arbitror,  atque  idoneas  plantarum  novarum  minufve 
cognitarum  deferiptiones,  praelertim  ubi  bonae  etiam 
accefferint  icones.  Ut  enim  in  omnibus  aliis  feientiis 
magnopere  expedit,  quarumeunque  rerum  eo  perti- 
nentium  ignorantiam  vel  incertitudinem,  quoad  fieri 
potuerit,  tolli,  ita  valde  quoque  opportunum  feientiae 
contingit  botanicae,  quotiefeunque  novae  rariffimaeque 
plantae  in  lucem  proferuntur,  et  quidem  ita  proferun- 
tur, ut  quaelibet  partes  earum  effentiales,  quoad  licue- 
rit,  et  illucide  adumbrentur.  Certe  quidem  hoc  ge- 
neration de  omnibus  valet  plantis,  ad  quodcunque  de- 
mum  ftirpium  pertinuerint  genus  5 nulla  enim  un- 
quam  detedta  fuit  fpecies,  quin  attentione  fuerit  dig- 
niffima ; tamen  folent  fpeciatim  illae  ipfa£  noviter  de- 
teftae  fpecies  impenfiori  excipi  eruditorum  attentione 
et  applaufu,  quae  ad  genus  quoddam  pertinent,  in 
quo  una  plurefve  fpecies  virtute  ul'uque  aliquo  fingu- 
lari,  vel  medico  vel  ceconomico,  dudum  inclaruerunt, 
quippe  quoniam  fufpicari  fas  fit,  in  cun&is  lpeciebus 
affinibus  quodammodo  confonas,  faltem  non  multum 
alienas,  inefTe  vires. 
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Hocce  refpedu  operas  profedo  pretium  fuerit,  ra- 
nffimam  quandam  fiftere  fpeciem,  ad  amplum  iilutl 
pertinentem  ftirpium  genus,  quod  utraque  potiflimum 
India  profert,  quodque  botanicis  Croton  audit,  Ete- 
nim  non  una  duntaxat,  fed'  plures  fpecies,  Tub  uniuc 
generis  vexillo  comprehenfas,  ob  eximium  in  medici- 
na  aut  oeconomia  ufum  multo  dudum  nomine  funt, 
quod  quidem  fatis  ii  norunt-,  qui  ex  merito  aeftimare 
didicerunt  Croton  Cajcarillatn,  Croton  febiferum , Cro- 
ton Tig/km,  Croton  tinftorium , atque  Croton  aromati - 
1 cum . Hinc  ubi  nova  eidem  huic  generi  accedit  fpe- 
cies, adeo  non  id  a botanicis  ferri  potent  indifferenter, 
ut  potius  non  poftint  non  pronum  eo  advertere  ani- 
mum  oculofque.  Et  vero  etli  nondum  quidquam  de 
xilla  novae  ftirpis  virtute  conftet,  tamen  id  movere  po- 
tuerit  neminem,  qui,  uti  par  eft,  cogitaverit,  prasce- 
dere  Temper  ante  oportere  primam  rei  cujufque  no- 
tionem,  quam  vel  minima  de  qualitatibus  ipfius  obo~ 
riatur  quasftio. 

Hifce  jam  penfitatis,  propius  me  ad  ea,  quas  de 
planta  mea  obfervanda  habui,  confero.  Et  quidem 
ideo  illam  novam  dicebam,  quod  cum  manca  dun- 
taxat ac  admodurn  imperfeda  mentione  ad  notitiam 
botanicorum  pervenit,  adeoque  nec  ab  ullo  adnuc 
fyftematicorum  in  album  ftirpium  cognitarum  eft  re- 
lata.  Certe  Loeflingio  noftrati  in  America  pe- 
regrinanti,  illam  ipfam  vifam  fuifle,  baud  obfcure  ex 
itinerario  ejus  patet,  ubi  tamen  non  nift  breviter  et 
quad  per  tranfennam  unam  alteramque  ejus  tradit 
notam,  quanquam  quidem  fufius  line  dubio  reliqua 
perfecutus  fuiftet,  nili  fato  occubuiftet  praematuro. 
Ceterum  nec  multum  refragabor,  ft  quis  contenderit, 
arborem  illam  mali  folio,  quam  profert  dodiftf.  H. 
Sloane,  Hiji.  Jam.  toni.  ii.  p.  30.  tab . 174.  f.  1. 

Croton 
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Croton  efTe  fpicatum,  tametfi  non  negem,  unam  al- 
teramque  difcrepantiam  cerni  polfe  evidentiorem, 
quod  fortaffe  maximam  partem  pi&ori  tribuendum ; 
interim  tamen  fuadent  convenientiam  imprimis  fpicas 
terminales,  ut  reliqua  taceam. 

Icon  adje&a  fruticis  ramulum  exadtiffime  refert 
magnitudine  naturali,  ledtum  ante  biennium  Havanas 
a chirurgo  N.  Rudolph. 

TAB.  VII. 

Croton. 

Croton  (fpicatum)  foliis  ovatis  glabris,  ramis  nu- 
dis,  florum  racemis  fpicatis  terminalibus.  Croton 
foliis  ovatis,  floribus  fpicatis,  ftylis  multifidis  de- 
prelfo  patentibus,  frutefcens.  Loefl.  It.  p.  234. 

5°* 

Mali  folio  arbor,  artemifias  odore,  nore  pentapetalo 
fpicato.  Sloan.  FUJI.  Jam.  ii.  p.  30.  t.  174 .f  1. 
vix  bona.  Cat.  Jam.  139.  Raj.  dendr.  17.  Habitat 
Havanas  in  America. 

Descr.  Caulis  fruticofus,  ramofus.  Rami  fubde- 
terminati,  cinerei,  fubrugofi,  eredti,  nudi,  cicatrici- 
bus  obfoletis,  ramulofi.  Ramuli  conlimiles  j tenelli, 
glabri,  fulcati.  Folia  folummodo  in  ramis  tenellis, 
alterna,  ovato  oblonga,  integerrima,  bafi  rotundata, 
apice  fublanceolato,  obtufo,  firmiufcula,  utrinque 
glabra,  petiolo  inftar  nervi  longitudinalis  difcum  fo- 
lii  fubtus  percurrente,  nervis  obliquis  tenuioribus  ner- 
vofa,  bipollicaria  vel  paulo  ultra,  frequentia,  petiolata, 
patentia.  Flores  masculi  racemofo-fpicati,  pedi- 
cellati.  Racemi  terminales,  pyramidales,  compadtiuf- 
culi,  folitarii,  pedunculati.  Brattecc  lineares,  obtu- 
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fas,  glabrae,  ad  bafin  pedunculi  racemi  fitae.  Pedicelli 
fubpubefcentes.  Calyx.  Perianthium  decaphylli 
laepe  ultra,  imbricatum : fquammis  fubaequalibus, 
ovatis,  obtufiufculis,  extus  glabriufculis,  intus  hirfu- 
tis : hirfutie  albida.  Corolla  nulla.  Stamina. 
Filamenta  xii,  faepe  ultra,  fubulata,  inferne  hirfuta, 
ereda,  longitudine  calycis.  Anther & fubrotundae, 
compreflae,  fubtetragonae,  eredae.  Receptaculum  fta- 
minumhirfutum.  Flores  feminei  folitarii,  adbafm 
pedunculi  racemi  mafculini  intra  bradeam  fit!  pe- 
dunculati,  eredi.  Calyx.  Perianthium  pentaphyl- 
lum,  infernum : foliolis  lineari-lanceolatis,  acutiufculis, 
eredis,  fubaequalibus,  minutiflime  pundatis,  fubfca- 
biufculis.  Pistillum.  Germen  fubrotundum,  com- 
preflum,  fubhirfutum.  Styli  tres,  longitudine  calycis, 
infima  bad  cohaerentesj  fi nguli  ad  medium  fexfidi : 
laciniis  ex  uno  pundo  prodeuntibus,  fubulatis;  unde 
ramofi  apparent.  Stigmata  xviii,  obtufa. 

Obs.  ACroto  glabelloLiNN.  cautediftinguendum  ; 
etenimin  illo  rami  foliofi,  flores  racemofo-paniculati, 
axillares. 
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William  Farr,  M . 

\ R.  S. 

General  Account  of  the  Weathi 

January 

Higheft  ftate  30  20 
Lovveft  D°  28  67 

S3 

D°  24 

E.  by  N.J 
S.  E.  >3 

S.  j 

4630 

Firft  part  of  the  month  clear;  z 
froft  ; remainder  much  rain  zr 
ftormy  weather.  January  ift, 
markable  guft  of  wind  E.  by  N 

February 

H.  30  05 

L.  29  04 

■ • 1 

H-  53 
L.  48 

S.  S.  W.  > 

S.  W.  J 3 

7.000 

Conftant  rains,  only  three  f 
days  during  the  whole  month.  H.  _ 
winds  on  the  nth,  19th,  z 
26th. 

March 

H.  30  23*H.  55 

L.  29  a8L.  44 

N.  W.  1 
W. by  N.  J 3 

4.270 

Sky  ferene  and  clear  the  great 
part  of  the  month  ; towards  the  m 
die  and  latter  end  very  heavy  rains 

April 

H.  30  41 

L.  29  05 

H-  55 
L.  45 

S.  E.  3 

S.  S.  E.  2" 

2.250 

Rain  from  the  20th  to  the  27 
Storm  2 1 ft  S.  E.  the  reft  of  t 
month  very  fine  weather.  Wi 
moftly  E.  and  S.  E.  and  fometin 
N. 

May 

H.  30  39 

L.  29  25 

H.  59 

L.  50 

iV.  3 

)2"' 

N.  N.W.  J 2 

2.860 

Firft  part  of  the  month  very  fi 
weather ; middle  and  end  fhowei 
with  hail  ftorm«.  Air  genera 
fharp  through  the  whole. 

June 

H.  30  32 

L.  29  44 

W.  64 
L*  53 

E.  by  S.  1 „ 
E.  by  N.  j 2 

.882 

The  8 ch  the  firft  warm  day  t 
year;  from  thence  to  the  17th  vt 
hne  weather,  and  in  general  ihrou 
the  month ; though  the  air  w 
often  marp.  No  high  Winds  t 
month. 

J 
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tonth. 

Barometer. 

Therm. 

Winds  from  what 
Quarter  higheft. 

Rain. 

General  Account  of  Weather.’ 

yy 

Higheft  ftate  29  98 
Lowell  D°  29  1 1 

a.  65 

L.  60 

W.  by  N.  1 
W.  by  S.  J 3 

s E.  ],/// 

S.  W J 2 

5-56° 

Almoft  conftant  rains  during  the 
month;  only  five  fair  days. 

guft 

H.  30  21 

L.  29  50 

H.  69 

L.  61 

N.  N.  W.l 
S.  W.  J 2 

3-135 

Firft  part  of  the  month  very  line 
weather ; calm  throughout,  except 
from  the  14th  to  the  1 6th  ; towards 
fie  latter  end  fukry  ; 29th,  thunder- 
dorm. 

ittember 

H-  3°  33 

L.  29  49 

H.  67 

L.  60 

NT.  W.  2'" 

S.  2" 

2-531 

Firft  part  of  the  month  conftant 
rains  ; from  (he  18th  to  the  latter 
end  remarkably  fine  weather,  and 
quite  ferene. 

kober 

H.  30  23 

L.  29  15 

H.  61 

L.  48 

5.  W.  1 

W.  J 3 

S.  W.  1 ,,, 

S.  E.  J2 

3-325 

From  the  8th  to  the  15th,  wea- 
ther clear  and  ferene,  with  fharp 
frofty  mornings  ; reft  of  the  month 
rain,  or  hazy  weather. 

member 

30  37 

L.  29  04 

H.  ioth  60 
L.  42 

S.  W.  10th  1 
S.  S.  W.  i3thJ  4 
W.  by  S.  2'" 

3.506 

Rain  frequent  till  the  21ft  ; from 
che  8th  to  the  16th  very  fqually 
weather;  from  the  21ft  to  the  end 
of  the  month  fair. 

csember 

30  54 

L.  29  02 

H-  S3 

L.  28 

E.  by  S.  3 j 
N.  E.  2'"  - 

1.850 

Beginning  and  latter  end  frofly 
weather,  with  little  wind  ; mid- 
dle, fqually  with  fhowers. 

Total  41.799,  or  41  | inches  of  rain  nearly. 


for  the  more  particular  account  of  the  weather,  .during  the  late  froft,  vide  the  fubfequent  pages. 
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State  of  the  Barometer,  Thermometer,  Wind, 

iy6y,  to  January  21, 


and  Rain,  from  December  20, 
1768. 


1767. 

Day. 

December. 

liar. 

rher. 

within 

doors. 

rhtr. 

ivith- 

JUt. 

Wind.  { 

■bain 

Weather,  with  mifcellaneous  remarks. 

5 

. 

cs 

O' 

° 

1 O* 

29  2 

5° 

S.  E.  2'" 

Fair 

1 1 p.  m. 

29  27 

50 

S.  E.  2" 

D° 

21  9 a.  ir. 

z9  55 

5° 

E.  b.  S.  2'" 

Clear 

ll  p.  m . 

29  70 

41 

E.  2" 

D°.  N.  B.  Froft  let  in  this  evening 

22  9 a.  iv. 

29  80 

40 

E.  b.  N.  2" 

F roll  air  very  (harp 

1 1 p.  m. 

29  86 

39 

N.  E.  2'" 

D° 

23  9 a.  m. 

29  90 

39 

D°  2"' 

D° 

1 1 p.  m. 

29  93 

3« 

D°  2"' 

D° 

24  9 a.  m. 

80  1 

35 

D°  2"' 

I 

D° 

1 1 p.  m. 

30  0 

35 

30 

D°  2" 

Cloudy,  with  froft 

25  9 a.  m. 

29  93 

35 

20 

N.N.  E.  1 

Clear  and  lerene 

II  p.  m. 

29  75 

33 

28 

D°  2 

Cloudy 

26  q a.  m. 

29  66 

• 33 

\y . . 2' 

Sleet  at  times 

11  p.  m. 

29  60 

31 

27 

N.  1 

Clear 

27  9 a.  id. 

29  44 

3° 

N.  0 

, 

Clear  and  ferene  in  the  morning 

1 1 p.  in. 

29  41 

29 

N.  0 

Snow  fince  the  afternoon 

28  9 a.  m 

29  44 

29 

N.  0 

Clear ; fnow  lies  on  the  ground  about  4 inches  deep 

11  p.  ni. 

2 9 55 

30.- 

N.  1 

Clear 

29  9 a.  m. 

29  77 

31 

N.  1 

Clear  and  ferene 

1 1 p.  m. 

20  74 

33 

S.  E.  1 

Cloudy  ; in  the  night  {bowers 

30  9 a.  m. 

2 9 7 6 

34 

D°  > 1 

.18c 

Clear  and  froft 

11  p.  m. 

29  74 

36 

D°  1 

D° 

$5 

D°  2 

tj  «•  m 

0\J 

1 1 p.  m 

29  4+ 

36 

D3  2"v 

.220 

Rain  with  fleet  j and  in  the  night  fnow 

1768. 

January. 

• 

I 9 a.  m. 

29  0 

36 

D°  2" 

■35° 

Rain,  heavy  at  times,  through  the  forenoon 

1 1 p.  m. 

29  ic 

34 

N.  E.  2!" 

Clear  and  froft 

2 9 a.  m. 

29  6c 

33 

N.  2" 

D° 

1 1 p.  m. 

30  c 

33 

N.  2 

D° 

3 9 a.  ni 

30  1C 

29 

20 

N.  2 

[Ju  f N.  B.  20  was  the  loweft  ftate  of  the  therm,  ob- 

1 1 p.  in 

3o  : 

3° 

2 1 

\D*  2 

D°  1 ferved  in  thefe  parts,  without  doors. 

1768. 
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1768. 

Day. 

January. 

Bar. 

Ther. 

within 

doors. 

Ther. 

with- 

out. 

Wind. 

Rain 

4 

9 a.  m. 

30 

2 

3° 

20 

N.  2" 

II  p.  m. 

29 

92 

30 

22 

D°  2' 

5 

9 a.  m. 

29 

90 

3° 

D°  2' 

11  p.  m. 

29 

80 

3° 

D°  2! 

6 

29 

66 

32 

3° 

D°  2 ' 

11  p.  m. 

29 

60 

32 

N.  E.  2 

7 

9 a.  m. 

29 

54 

32 

E.  2 

II  p.  m. 

29 

49 

34 

* 

E.  b.  S.  2 

8 

9 a.  m. 

29 

26 

35 

S.  E.  2" 

tw- 

11  p.  m. 

29 

20 

35 

D°  2" 

• 

'-i 

0 

0 

9 

9 a.  m. 

29 

10 

36 

D°  2" 

Up.  m. 

29 

14 

36 

E.  2"' 

10 

9 a.  m. 

29 

34 

37 

N.  W.  2" 

.560 

11  p.  m. 

29 

56 

37 

N.N.W.2" 

1 1 

9 a.  m. 

29 

60 

36 

D°  1 

11  p.  m. 

29 

68 

36 

W.b.N.  1 

12 

9 a.  m. 

29 

66 

36 

S.  E.  2 

11  p.  m. 

29 

5° 

39 

D°  2 

*3 

9 a.  m. 

29 

47 

48 

S.  2 

11  p.  m. 

29 

36 

48 

S.  W.  2!" 

14 

9 a.  m. 

29 

30 

48 

Da  2" 

11  p.  m. 

29 

16 

49 

D°  2 

.480 

IS 

9 a.  m. 

29 

25 

48 

W.  2 

11  p.  m. 

29 

5° 

47 

W.  b.  S.  1 

16 

9 a.  m. 

29 

80 

46 

D°  0 

11  p.  m. 

29 

87 

45 

S.  W.  1 

.600 

17 

9 a.  m. 

29 

87 

45 

E.  2 

11  p.  m. 

29 

78 

45 

S.  W.  1 

18 

9 a.  m. 

29 

46 

45 

W.  b.  S.  i 

11  p.  m. 

29 

65 

44 

NL  W.  1 

19 

9 a.  m. 

29 

67 

44 

IT  1 

11  p.  m. 

29 

56 

44 

D°  2" 

•775 

20 

9 a.  m. 

29 

60 

44 

M.N.W.,  4 

11  p.  m. 

29 

75 

44 

D*  2 

Weather,  with  mifcellaneous  remarks. 


Fair  and  froft 
Cloudy,  with 
Clear  and  froft 
Cloudy 
Snow 

Hail  and  fleet,  with  froft 
Cloudy 
D° 

Rain  conftant,  with  thraw  through  the  day 

D° 

Rain  at  times 
Rain  conftant 
Snow,  with  rain  at  times 
Cloudy 
Fair  and  froft 

Thaw,  with  fnow  ; now  Froft  again 
Rain  from  n a.  m.  conftant  through  the  day 

Cloudy 

Rain  iince  2 p.  m. 

Cloudy,  with  rain 
Cloudy 

Rain  heavy  till  noon 
Fair 

Fog  in  the  morning;  afterwards  clear  and  ferene 
Clear 

Clofe  and  cloudy,  with  fmall  rain 
Cloudy 

Rain  heavy  till  the  afternoon 
Cloudy 

Clear  and  ferene 
Rain  fince  4 p.  m. 

Fair  with  flying  clouds.  N.  B.  Hurricane  from 
4 to  8 a.  m. ; when  the  Fame  Man  of  War 
was  driven  from  her  mooring  in  Hamoaze ; together  with  the  fteer-hulk  on  the  rocks,  by  Saint 
Nicholas  lfland. 

N.  B.  The  thermometer  within  doors  is  kept  in  an  airy  open  ftair  cafe,  and  not  affecled  by  any 
fire  in  the  Houfe  ; that  without  was  in  a fhed  under  the  North  wall. 

N.  B.  From  the  2d  to  the  7 th  of  February  was  a froft,  and  fince  that  time  inceflant  rain  to  March  1. 
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Received  April  20,  1768* 

XX.  An  Account  of  Inoculation  in  Arabia* 
in  a Letter  from  Dr.  Patrick  Ruffe]  1, 
Phyfician , at  Aleppo,  to  Alexander  Ruflell, 
M.  D.  F.  R.  S . preceded  by  a Letter  from 
Dr.  Al.  RufTell,  to.  the  Earl  of  Morton- 
P.  R.  S . 

My  Lord, 

Read  May  5.  f ■ A HE  inclofed  account  of  inoculation 
8 in  the  Eaft,  I have  juft  received 
from  my  brother  at  Aleppo,  and  though  nothing  far- 
ther feems  wanting,  in  this  country  to  remove  preju- 
dices againft  that  practice,  yet  1 thought  its  being 
made  public  might  be  of  l'ome  ufe  toother  European 
nations,  where  fuch  prejudices  Rill  prevail  ; and  as 
a matter  of  curiofity,  would  not  be  unacceptable  to 
the  Royal  Society.  I have  therefore  taken  the  liberty 
to  trouble  your  Lordfhip  with  it  for  that  purpofe„. 

Juft  before  my  leaving  Aleppo,  1 did  hear  that  it 
was  pradtifed  amongft.  fome  of  the  Bedouins  there, 
and  went  by  the  name  of  buying  the  fmall  pox;  but 
being  then  much  engaged  with  other  bufinefs,  it  quite 
efcaped  my  memory,  and  indeed  my  information' 
was  fo  flight,  that  I did  not  think  it  right  to  mention 
it  in  my  Natural  Hiftory  of  Aleppo. 
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I {hall  only  add,  that  my  brother  has  been  more 
prolix  in  the  narrative  than  perhaps  was  neceflary, 
had  the  fadts  come  within  his  own  knowledge;  but 
fo  far  as  depended  upon  the  intelligence  of  others,  he 
thought  it  beft  to  explain  the  foundation  of  his  own 
belief. 

I have  the  honour  to  be. 

My  Lord, 

Your  LordfhipV 


moft  obedient  fervant. 


Walbrook,  April  iS, 
1768. 


Alexander  RuflelL 


Dear 
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Dear  Brother, 


"C*  ROM  the  manner  in  which  inoculation  is  men- 
tioned  in  the  Natural  Hiftory  of  Aleppo,  I fufpedt 
the  circumftance  of  it’s  being  a common  practice 
among  the  Arabs  muft  have  efcaped  you.  I myfelf 
was  ignorant  of  it  for  feveral  years  after  you  left  this 
country,  and  a mere  accident  brought  it  at  laft  to  my 
knowledge.  About  nine  or  ten  years  ago,  while  on 
a vifit  at  aTurkifh  Harem,  a lady  happened  to  exprefs 
much  anxiety  for  an  only  child,  who  had  not  yet 
had  the  fmall  pox  j the  diftemper  at  that  time  being 
frequent  in  the  city.  None  of  the  ladies  in  the  com- 
pany had  ever  heard  of  inoculation  j fo  that,  having 
once  mentioned  it,  I found  myfelf  obliged  to  enter 
into  a detail  of  the  operation,  and  of  the  peculiar 
advantages  attending  it.  Among  the  female  fervants 
in  the  chamber  was  an  old  Bedouin,  who  having 
heard  me  with  great  attention,  allured  the  ladies,  that 
my  account  was  upon  the  whole  a juft  one,  only  that 
I did  not  feem  fo  well  to  underftand  the  way  of  per- 
forming the  operation,  which  fhe  aflerted  Ihould  be 
done  not  with  a lancet,  but  with  a needle  j fhe  her- 
felf  had  received  the  difeafe  in  that  manner,  when  a 
child ; had  in  her  time  inoculated  many ; adding 
moreover,  that  the  practice  was  well  known  to  the 
Arabs,  and  that  they  termed  it  buying  the  fmall 
pox. 
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In  confequence  of  this  hint,  I fet  about  the  pro- 
curing more  particular  information  from  [the  Arabs 
of  this  place ; and  the  refult  of  my  enquiry  was, 
that  the  practice  of  inoculation  had  been  of  long 
ftanding  among  them.  They  indeed  did  not  pretend 
to  affigp  any  period  to  its  origin ; but  thofe  of  feventy 
years  old  and  upwards  remembered  to  have  heard  it 
fpoken  of  as  a common  cuftom  of  their  anceftors, 
and  made  little  doubt  of  its  being  of  as  ancient  a date 
as  the  difeafe  itfelf.  Their  manner  of  operating  is, 
to  make  feveral  pundures  in  fome  flefhy  part,  with, 
a needle  imbued  in  variolous  matter,  taken  from  a. 
favourable  kind  of  pock.  They  ufe  no  preparation 
of  the  body ; and  the  difeafe  communicated  in  this 
way  being,  as  they  aver,  always  flight,  they  give 
themfelves  little  or  no  trouble  about  the  child  in  the. 
fubfequent  ftages  of  the  diftemper. 

This  method  of  procuring  the  difeafe  is  termed, 
buying  the  fmall  pox,  on  the  following  account. 
The  child  to  be  inoculated  carries  a few  raifins, 
dates,  fugar  plumbs,  or  fuch  like,  and  fhewingthem 
to  the  child  from  whom  the  matter  is  to  be  taken, 
afks  how  many  pocks  he  will  give  in  exchange. 
The  bargain  being  made,  they  proceed  to  the  ope- 
ration. When  the  parties  are  too  young  to  fpeak  for 
themfelves,  the  bargain  is  made  by  the  mothers. 
This  ceremony,  which  is  ftill  pradifed,  points  out  a 
reafon  for  the  name  given  to  inoculation  by  the  Arabs; 
but,  by  what  I could  learn  among  the  women,  it  is 
not  regarded  as  indifpenfably  neceflary  to  the  fuccefs 
of  the  operation,  and  is  in  fad  often  omitted. 
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The  Bedouins  at  this  place,  who  are  employed  in 
the  fervice  of  the  Harems,  more  rarely  have  re- 
courfe  to  inoculation,  their  children  being  often 
brought  up  in  company  with  thole  of  the  Turks,  by 
whom,  as  you  juftly  obferve,  the  practice  is  not 
admitted.  But  the  Bedouins,  lefs  connected  with  the 
Turks,  who  dwell  within  the  city  ; thofe  who  live 
in  tents  without  the  city  walls,  and  the  Arabs  of  the 
adjacent  defart  under  the  Emir,  do  commonly  in- 
oculate their  children. 

It  being  highly  probable  that  a pradtice,  which 
was  fo  common  in  thefe  parts,  might  be  known  alfo 
to  the  more  Eaftern  Arabs,  I applied  for  information 
to  feveral  Turkifh  merchants  of  Bagdat  and  Mouful, 
who  occalionally  refide  a few  months  in  the  year  at 
Aleppo.  By  thofe  I was  allured,  that  inoculation 
was  not  only  common  in  both  the  cities  firft  men- 
tioned, but  ahb  at  BafTora ; and  that  at  Mouful 
particularly,  when  the  fmall  pox  firfl  appeared  in  any 
diftridt  of  the  city,  it  was  a cuftom  fometimes  to 
give  notice  by  a public  crier,  in  order  that  fuch  as  were 
inclined  might  take  the  opportunity  to  have  their 
children  inoculated. 

I enquired  at  the  fame  time  of  the  Bagdat  mer- 
chants, whether  the  Arabs,  who  dwell  on  the 
banks  of  the  river  between  that  city  and  BafTora, 
ufed  the  fame  method  of  propagating  the  fmall  pox. 
They  told  me,  they  believed  it  to  be  common  alfo 
among  thofe  Arabs ; though  (with  an  ingenuity  not 
ufual  in  this  country)  they  owned  they  had  never 
thought  of  enquiring  about  the  matter,  and  might 
therefore  perhaps  be  miftaken.  But  I afterwards  had 

an 
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an  opportunity  of  being  better  informed  by  the  Arabs, 
who  come  hither  with  the  Eaftern  caravans  j from 
wrhofe  accounts  it  would  appear,  that  inoculation  has 
from  time  immemorial  been  a pradice  among  the 
different  Arab  tribes  with  which  they  were  conver- 
fant  ; comprehending,  befides  thofe  in  the  numerous 
encampments  on  the  banks  of  the  Euphrates,  and  the 
Tigris  below  Bagdat,  other  tribes  in  the  vicinity  of 
Baffora,  and  in  the  defart. 

For  thefe  feveral  years  paft,  very  few  haves  have 
been  brought  from  Georgia.  From  what  I could 
colled  among  thofe  already  here,  who  remember 
any  thing  of  their  own  country,  inoculation  was  well 
known  there  : I have  feen  feveral  old  Georgian  wo- 
men, who  had  been  inoculated,  when  children,  in 
their  fathers  houfes. 

In  Armenia,  the  Turkoman  tribes,  as  well  as  the 
Armenian  Chriflians,  have  pradifed  inoculation  lince 
the  memory  of  man  ; but,  like  the  Arabs,  are  able 
to  give  no  account  of  its  firff  introdudion  among 
them. 

To  what  extent  inoculation  reaches  in  the  Gourdeen 
mountains,  I do  not  know  with  any  certainty  : it  is 
pradifed  by  the  Gourdeens  in  the  Mountains  ofBylan, 
and  Kittis;  and,  I have  reafon  to  think,  extends 
much  further. 

At  Damafcus,  and  all  along  the  coaft  of  Syria 
and  Palefline,  inoculation  has  been  long  knowm.  In 
the  Caftravan  mountains  it  is  adopted  by  the  Drufi, 
as  well  as  the  Chriftians. 

Whether  the  Arabs  of  the  defart,  to  the  South  of 
Damafcus,  are  acquainted  with  this  manner  of  com- 
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municating  the  (mail  pox,  I have  not  hitherto  been 
able  to  learn ; but  a native  of  Mecca,  whom  I had 
occafion  to  converfe  with  this  fu miner,  allured  me, 
that  he  himfelf  had  been  inoculated  in  that  city. 

It  has  already  been  mentioned,  that  the  Turks  at 
Bagdat  and  Mouful  make  no  fcruple  to  inoculate 
their  children.  I have  feen  alfo  fome  Turkish 
Grangers  here,  who  had  been  inoculated  at  Erze- 
roon.  Hence  it  is  probable  that  the  Turks,  in  other 
parts  of  the  Ottoman  empire,  do  not  merely,  as  fa- 
talifts,  rejedt  inoculation  but  that  other  confiderations, 
which  have  influence  in  countries  where  fatalifts  are 
ridiculed  or  anathematized,  concur  likewife  in  Turky, 
to  oppofe  the  reception  of  a practice  fo  beneficial  to 
mankind.  The  child  of  a Bafhaw  here,  was  by  my 
advice  inoculated  about  eight  years  ago  ; but  that  is 
the  only  inf  lance  I have  known  among  the  Turks  at 
Aleppo. 

The  Jews  at  this  place  abfolutely  rejedt  inoculation  ; 
partly  from  fern  pies  of  a religious  kind,  and  partly 
from  the  diftrufl:  of  its  fuccefs.  At  Bagdat,  Bafiora, 
and  in  Paleftine,  having  acquired  a more  favourable 
opinion  of  an  operation  which  they  fee  fo  often  per- 
formed with  fuccefs,  they  have  got  the  better  of 
other  fcruples,  and  join  in  the  pradtice  with  their 
neighbours. 

1 have  feveral  times  converfed  on  this  fubjedt  with 
the  Mufti  here,  as  alfo  with  fome  of  the  Rabbis  ; 
but  the  theology  of  both  was  too  abftrufe  for  me: 
their  arguments,  fo  far  as  I was  able  to  comprehend 
them,  feemed  to  be  no  lefs  cogent  againfi:  all 
chirurgical  operations,  which  were  attended  with 
4 any 
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any  degree  of  danger  to  life,  than  againft  kioculsu 
tion. 

In  the  different  countries  above-mentioned,  inocu- 
lation is  performed  nearly  in  the  fame  manner.  The 
Arabs  affirmed,  that  the  punctures  might  be  made  in- 
differently in  any  fleffiy  part : thofe  I have  had  oc~ 
cafion  to  examine,  have  all  (a  very  few  excepted) 
had  the  mark  between  the  thumb  and  the  fore- 
finger. 

Some  of  the  Georgians  had  been  inoculated  in  the 
fame  part,  but  moft  of  them  on  the  fore-arm»  Of 
the  Armenians  fome  had  been  inoculated  in  both 
thighs  j but  the  greateft  part  (like  the  Arabs)  bore 
the  marks  upon  the  hand.  Some  of  the  Georgian 
women  remembered,  that  rags  of  a red  colour  were 
chofen  in  preference  for  the  binding  up  the  arm,  a 
circum fiance  of  which  I have  been  able  to  difcover 
no  trace  among  the  Arabs. 

Buying  the  fmall  pox,  is  likewife  the  name  uni- 
verfally  applied  to  the  method  of  procuring  the 
difeafe.  There  are,  it  is  true,  other  terms  made  ufe 
of  both  in  the  Arabic  and  Turkiffi  Languages ; and 
at  this  place,  it  is  principally  known  to  the  Chriftians 
by  the  name  of  inoculation. 

From  the  famenefs  of  the  name,  as  well  as  from 
the  little  diverfity  obfervable  in  the  manner  of  per- 
forming the  operation,  it  is  probable  the  pradtice  of 
inoculation  in  thefe  countries  was  originally  derived 
from  the  fame  fource  : and  that  it  is  of  confiderablc 
antiquity,  can  hardly  be  doubted,  if  we  confider 
the  large  extent  of  country  over  which  it  is  found 
to  have  fpread,  and  the  obftacles  it  muff  have  met 
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with  in  a progrefs  through  various  nations,  of  which 
fome  are  feparated  by  polity  as  well  as  religion,  while 
others,  peculiarly  tenacious  of  their  own  cuiloms,  are 
little  difpofed  to  admit  thofe  of  Grangers. 

That  no  mention  is  made  of  inoculation  by  Rhazes, 
Avicenna,  or  any  other  of  the  ancient  Arabian  medi- 
cal writers  known  in  Europe,  is,  I believe,  in  ge- 
neral fuppofed  j and  I am  allured  by  the  native  phy- 
ficians  here,  that  nothing  is  to  be  found  regarding 
it,  in  any  of  a more  modern  date.  Some  learn- 
ed Turkifh  friends  here,  fome  time  ago  were  pre- 
vailed on  at  my  requefl  to  make  enquiry,  but  have 
not  hitherto  been  able  to  diicover  any  thing  con- 
cerning inoculation  ; although  they  fearched  not  only 
the  medical  writers,  but  alfo  the  hidorians,  and  fome 
of  the  poets. 

It  appears  from  accounts  communicated  to  the 
Royal  Society,  in  the  year  1723,  by  Dodtor  Williams 
and  Mr.  Wright,  that  inoculation  had  been  known 
in  certain  parts  of  Wales  fo  far  back  as  the  lad  century ; 
and  it  is  remarkable,  that  it  there  bore  the  fame  name, 
by  which  it  is  mod;  generally  known  to  the  Arabs.  I 
think  it  has  alfo  been  difcovered  to  be  an  ancient 
practice  among  the  vulgar  in  different  parts  of  the 
continent. 

If  inoculation  was  really  known  fo  long  ago  in 
Europe,  and  the  accounts  of  it  till  within  thefe  fifty 
or  dxty  years  are  found  to  be  merely  traditional,  the 
filence  of  the  Arabian  writers,  on  a pradtice  which 
probably  was  never  adopted  by  their  phyficians,  is  the 
lei's  to  be  wondered  at.  What  may  perhaps  appear 
more  ftrange,  is,  that  after  the  year  1720,  though 
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the  curiofity  of  the  public  has,  at  different  times, 
been  excited  by  the  controverfies  relating  to  inocula- 
tion, the  bate  of  that  practice  in  Syria,  where 
there  were  fo  many  European  fettlements,  fhould 
have  remained  unknown  both  in  England  and  in 
France,  which  probably  was  the  cafe,  as  the  ad- 
vocates for  inoculation  have  made  no  reference 
to  it. 

Whether  before  the  account  tran knitted  by  Py- 
larini  to  the  Royal  Society,  inoculation  had  not  been 
mentioned  by  any  of  the  travellers  who  had  vifited 
thefe  countries,  I do  not  prefume  to  determine.  In 
the  books  I have  had  occafion  to  perufe,  there  is  no- 
thing to  be  found  on  the  fubjedt.  Among  the  tra- 
vellers the  mold  likely  to  have'  mentioned  it  was. 
Rauwolf:  vet,  however  rational  it  mav  be  to  think 
that  a practice  of  fuch  a kind,  had  it  then  prevailed, 
could  hardly  have  efcaped  the  notice  of  fo  diligent 
an  ohferver,  it  would  be  rafh  to  infer  from  his  filence 
that  it  was  not  known  to  the  Arabs  in  the  fixteenth 
century.  The  jubly  celebrated  French  botanib  is 
equally  blent,  though  in  the  beginning  of  the  pre- 
fent  century  he  vifited  feveral  places  where  inocu- 
lation was  undoubtedly  at  that  time  both  known  and 
pradtifed. 

Having  related  in  what  manner  I came  to  learn 
inoculation  was  known  to  the  Arabs,  1 can  arrogate 
no  merit  in  the  difcovery ; nor  would  I be  thought 
to  infmuate  any  refledlion  on  the  accuracy  of  the  in- 
defatigable M.  Tournefort,  to  whofe  labours  the 
curious  band  fo  much  indebted.  Cuftoms  the  mob 
common,  in  dibant  countries,  are  often  of  all  others 
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the  lead  apt  to  attract  the  obfervation  of  travellers,  who, 
engaged  in  other  purfuit,  mud  be  indebted  to  ac- 
cident for  the  knowledge  of  fuch  things,  as  the  na- 
tives feldom  talk  of,  from  the  belief  that  they  are 
known  to  all  the  world.  This  confideration  may, 
in  fome  meafure,  account  for  inoculation  having  been 
over-looked  by  thofe  who  have  tranfiently  paffed 
through  thefe  countries ; and  is  all  we  can  offer  as 
an  apology,  for  the  having  remained  fo  long  unac- 
quainted with  a fad.  in  medical  hidory,  in  a fitua- 
tion  where  we  both  had  fo  many  opporunities  of  in- 
formation. I am. 

Dear  brother. 


Mod:  affedionately  yours, 


Aleppo,  Nov.  26, 
1767. 


P.  Ruflel, 
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Received  May  5,  1768. 

XXI.  Part  of  a Letter  from  Dr . Wolfe,  at 
War  fa  w,  to  Henry  Baker,  F.  R . & Com- 
municated  by  Mr . Baker. 

Warfaw,  April  15, 1768. 

Read  May  I2>/^\UR  winter  has  been  very  long  and 

very  fevere.  The  froft  was  at  a me- 
dium, from  the  middle  of  December  to  the  middle  of 
March,  at  nine  degrees  of  Reaumur’s  thermometer 
below  the  freezing  point.  Three  times  it  was  from 
19  to  20  degrees,  and  very  feldom  afcended  to  the 
freezing  point.  Laft  year  the  froft:  was  at  24  de- 
grees, but  of  no  duration.  In  the  year  1740  it  was 
at  26  degrees,  which,  perhaps,  is  the  lowed  it  has 
been  remembered  in  this  country.  This  year  we 
have  had  little  or  no  fnow,  which  made  the  froft  ex- 
ceedingly more  lenfible.  The  barometer  is  here,  at 
a medium,  at  28  4 inches  Rhinland  meafure  : great 
ftorms  fink  it  two  inches  lower ; and  very  dry  wea- 
ther raifes  it  1 4 inch  higher.  The  declination  of 
the  needle  at  this  place  is  eleven  degrees  and  half 
to  the  weft. 
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XXI T.  ExtraSl  of  a Letter  from  Mr.  Peter 
Wargentin,  Secretary  of  the  Royal  Acade- 
my of  Sciences  at  Stockholm,  and  F.  R.  S. 
dated  February  23,  1768,  to  the  Reverend 
Nevil  Mafkelyne,  R.  D.  F.  R.  S.  AJlro- 
nomer  Royal. 

Read  May  12,  S it  is  related  in  the  public  newf- 
/ \ papers,  that  the  weather*  has  been 
uncommonly  cold  in  Germany,  England,  and  France, 
towards  the  end  of  lafl  year,  and  the  beginning  of 
the  prefent  year,  I have  here  fent  you  the  degrees 
of  altitude  by  Reaumur’s  thermometer,  as  I have 
oblerved  them  fmce  the  beginning  of  November 
1767.  The  altitudes  here  fet  down  are  the  arithme- 
tical means  of  three  taken  every  day,  viz.  in  the 
morning  before  fun-rife,  a little  after  noon,  and  at 
ten  o’clock  at  night.  Hence  it  appears  that  the  cold 
has  been  moderate  here  with  refpedt  to  this  climate, 
and  nothing  more  than  common,  though  it  was  with- 
out intermifiion,  from  the  beginning  of  December. 
The  greateft  cold  in  thefe  months  happened  on  the  le- 
cond  day  of  January  in  the  morning;  the  quick-filver 
then  flood  at  17,2  below  the  point  of  freezing. 

* The  lead  height  of  Fahrenheit’s  thermometer,  fet  down  in 
the  courfe  of  the  aftronomical  obfervations  made  at  the  Royal  Ob- 
fervatory,  was  150  on  Jan.  6,  at  the  tranfit  of  Venus  over  the 
meridian  at  8 h.  42.  m.  A.  M.  At  which  time  nearly  the 
fame  was  obferved  by  my  Lord  Charles  Cavendith  in  Great  Mal- 
bro’  Street,  at  170.  But  by  a thermometer  defcribed  in  Vol.  L. 
of  thefe  Tranfactions,  placed  on  the  top  of  the  fame  houfe,  in  a 
very  bleak  iituation,  Dec.  31.  it  appeared  to  have  been  at  12  J9 
in  the  preceding  night ; Jan  3.  i6°;  Jar..  6.  16°,  and  Jan.  7. 
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Day  of  1 
the  M.  1 

Nov. 

Dec. 

Jan. 

Feb. 

I 

6,3+ 

4,2  — 

I3’3 

2>3  — 

2 

5>z  + 

6,4— 

14, 1 “ 

6,1  — 

3 

4>5  4* 

4>3  — 

8,2  — 

4,i  — 

4 

2.4+ 

4,4— 

4>3 

3>5  — 

5 

2,2 

6,8  — 

9,7 

5»5  — 

6 

1,9  + 

8,6  — 

6,0  — 

0,4  — 

7 

i,°4 

0,74- 

4,0  — 

3>7  — 

8 

3>5  +■ 

0,6  — 

9,8  — 

0,4  — 

9 1 

6>3  + 

5,o  — 

7,6- 

0,4  — 

io 

7>5  + 

5,2  — 

I 1,2  — 

2,6  — 

1 1 

5.9+ 

0,2  + 

7,2  — 

1 ,4  4- 

12 

4,6  4- 

2,0-4“ 

5.3- 

2,7  — 

6,04- 

3>4“ 

6,0  — 

5,8  — 

H 

3>7  4- 

1,8-4 

*>7  — 

6,6  — 

15 

; 5>5  + 

3’M- 

0,4  — 

4,0  — 

16 

i 4>°  4- 

4,6  4- 

1,0  — 

6,8  — 

l7 

5>6  + 

3>4  4- 

0,9  — 

6,9  — 

28 

3>3  + 

o,8  + 

1,2  — 

5>9~ 

J9 

2,4  + 

°,6  + 

i>3  - 

3>2~ 

20 

2,6  4- 

1,6  — 

2,1  — 

1,8  — 

2 I 

4.3  + 

2>5  — 

3>5 

2,5- 

22 

4.4+ 

2>5  — 

*>5  — 

3,!  — 

23 

3.0+ 

4,5  — 

1,0  — 

24 

0,2 

J»3  — 

0,3  + 

25 

1,8  4" 

1,6  — 

, 0,2  — 

26 

1*7  4" 

2,2  — 

0,4  + 

27 

2j4  4* 

3>°  — 

0,8  + 

28 

I>°  + 

o,4— 

1,1  + 

29 

°>5 — 

2,7— 

1,©  4- 

3° 

0,2  — 

7,0  — 

1,5  — 

3 1 

9,6  — 

1,0  — 

1 
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XXIII.  IntroduEHon  to  two  Papers  of  Mr . 
John  Smeaton,  F.  R.  S . ^ the  Reverend 
Nevil  Mafkelyne,  B.  Z).  F.  R.  S.  AJlrono- 
mer  Royal. 


Read  May  12,  y | "1 H E two  following  papers  I received 
1 from  my  ingenious,  and  much 
efteemed  friend,  Mr.  John  Smeaton,  with  his  defire, 
that  I (hould  communicate  them  to  the  Royal  Society, 
if  I thought  they  contained  any  hints  conducive  to 
the  improvement  of  aftronomy.  As  the  firft  paper 
points  out  the  time  of  obferving  the  menftrual  paral- 
laxes of  the  planets  in  thofe  circumftances  in  which 
they  will  be  greateft,  and  at  the  fame  time  fhews  how 
to  obviate  the  error,  which  would  otherwife  arife  from 
the  inaccuracy  of  their  theories  (which  muft  necef- 
fatily  be  ufed  in  the  calculation),  by  correcting  them 
from  other  obfervations,  made  on  purpofe,  before  and 
after  the  firft  mentioned  obfervations ; and  the  fecond 
paper  gives  a new  and  accurate  method  of  obferving 
the  places  of  the  heavenly  bodies  out  of  the  meridian, 
independent  of  refraCtion,  I apprehend  they  will  prove 
acceptable  prefents  to  aftronomers. 

I (hall  only  add  one  other  remark,  that  has  been 
fuggefted  to  me  from  the  perufal  of  Mr.  Smeaton’s 
firft  paper  j that,  as  it  is  there  propofed  to  find  the 
dimenfions  of  the  orbit  defcribed  by  the  revolution  of 
the  Earth  about  its  common  centre  of  gravity  and  the 
Moon’s,  by  means  of  the  menftrual  parallax  of  Mars, 
near  his  oppofition,  or  of  Venus,  near  her  conjunction 
1 ' with 
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with  the  San  ; the  fame  may  alfo  be  determined 
with  advantage  from  the  fum  of  the  menftrnal  paral- 
laxes of  thefe  two  planets,  when  they  happen  to  be 
in  the  required  politions  at  the  fame  time,  which  will 
indeed  happen  but  feldom  ; or  even  from  the  fum  of 
the  menftrual  parallaxes  of  Mars  and  the  Sun,  which 
may  be  obferved  together  at  every  oppolition  of  Mars 
to  the  Sun  ; the  fum  of  the  menftrual  parallaxes  of 
Mars  and  Venus  in  thefe  circumftances,  according  to 
the  numbers  ufed  by  Mr.  Smeaton,  will  fometimes 
amount  to  87",  and  the  fum  of  thofe  of  Mars  and 
the  Sun  to  52".. 


Nevil  Mafkelyne, 


1 


X 2 
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XXIV.  A Eifcourfe  concerning  the  Men - 
flrual  Parallax , arifing  from  the  mutual 
Gravitation  of  the  Earth  and  Moon ; it  s 
Influence  on  the  Obfervatiom  of  the  Sun 
and  Planets ; with  a Method  of  obferving 
it : By  J.  Smeaton,  F.  R,  S. 

ReadMay  i2,TT  is  demonftrated  by  Sir  Ifaac  Newton 
in  the  Principia , that  it  is  not  the  Earth's 
center,  but  the  common  center  of  gravity  of  the 
Earth  and  Moon,  that  defcribes  the  ecliptic  ; and  that 
the  Earth  and  Moon  revolve  in  fimilar  ellipfes,  about 
their  common  center  of  gravity.  The  fame  great 
author  has  alfo  inveftigated,  from  the  different  rife  of 
the  tides,  when  the  Moon  is  in  conjun&ionoroppofi- 
tion  to  the  Sun,  to  thofe  which  happen  when  the 
Moon  is  in  her  quadratures ; that  the  quantity  of 
matter  in  the  Earth  is  to  that  in  the  Moon,  as  39.  7 S 
to  1 ; from  whence,  and  the  known  diflance  of  the 
Earth  and  Moon,  it  would  follow,  that  the  common 
center  of  gravity  of  the  two  bodies  falls  without  the 
lurface  of  the  Earth,  by  one  half  of  its  femidiameter ; 
that  is,  that  the  center  of  the  Earth  defcribes  an  epi- 
cycle round  the  common  center  of  gravity  once  a 
month,  whofe  diameter  is  three  femidiameters  of  the 
Earth. 

Dr.  Gregory,  in  his  aflronomy,  has  laid  hold  of 
this  circumflance,  in  order  to  prove  the  relative  gra- 
vity of  the  Earth  and  Moon,  by  obfervation ; which 
is  the  fubjedt  of  his  60th  proportion  of  the  fourth 

book  ; 
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book ; in  which  he  has  demonftrated,  that  if  an 
obferver  on  the  Earth  makes  a correCt  obfervation  on 
the  Sun’s  place,  when  the  Moon  is  in  one  quadra- 
ture, it  will  differ  from  a like  obfervation,  taken  in 
the  oppofite  quadrature  (according  to  a mean  elliptic 
motion)  by  an  angle  which  the  diameter  of  this  epi- 
cycle will  fubtend  at  the  Sun.  The  fame  learned 
author  has  alfo  (hewn,  in  the  fcholium  to  the  fame 
propofition,  that  this  quantity,  or  parallax,  will  be 
twice  greater  to  Mars  in  oppofition,  and  three  times 
greater  to  Venus,  in  her  inferior  conjunction  with 
the  Sun. 

The  difference  thus  produced  in  the  apparent  place 
of  the  Sun,  and  of  all  the  primary  planets  being- 
governed  by  the  Moon,  and  having  it’s  period  the  fame, 
may  perhaps  be  not  unaptly  called  the  menjlrual 
parallax. 

Now  if,  with  Sir  Ifaac  Newton,  the  relative  gravi- 
ties of  the  Earth  and  Moon  are  taken  between  the 
proportion  of  39  and  40  to  one;  the  menftrual 
parallax  of  the  fun  will  come  out  1 3 " upon  the  ra- 
dius of  the  Earth’s  epicycle,  and  will  affeCt  the  folar 
obfervations  at  the  oppofite  quadratures,  by  double 
that  quantity,  viz.  26//f : in  like  manner,  the  mean 
diftance  from  the  Earth  of  Mars  in  oppofition,  being 
to  the  Sun’s  mean  difiance,  as  1 to  2.  1 ; and  theleaft 
difiance  of  Mars  from  the  Earth,  to  the  Sun’s  mean 
difiance,  as  1 to  2 i,  the  menftrual  parallax  of  Mars 
will  affeCt  the  obfervation  upon  him  in  that  fituation, 
by  56"  and  73 '4,  refpeCtively. 

The  mean  diftance  of  Venus  from  the  Earth,  in 
her  inferior  conjunction,  being  to  that  of  the  Sun  as 
3 4.  to  1 nearly,  and  not  very  variable,  on  account 

of 
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of  the  orbit  of  Venus  being  almoft  circular;  the 
menftrual  parallax  would  affeft  the  place  of  Venus, 
in  that  fituation,  by  a quantity  not  Jefs  than  92" ; and 
in  all  other  lituations  in  proportion  to  her  didance ; 
which  alfo  holds  with  refpedt  to  all  the  red:  of  the 
planets. 

Thefe  didurbing  quantities  are  by  no  means  to  be 
difpenfed  with,  in  the  nice  and  critical  date  that 
adronomical  obfervations  and  calculations  have  arrived 
at,  in  confequence  of  the  difeoveries  of  Dr.  Bradley, 
who  may  be  laid  to  have  given  a bafis  to  adronomy  ; 
however,  could  we  rely  upon  the  data , on  which  Sir 
Ifaac’s  invedigation  of  the  relative  gravity  of  the  Earth 
and  Moon  is  founded,  wefhould  have  nothing  to  do 
but  to  apply  an  equation  to  the  particular  cafes,  ac- 
cording to  the  diameter  of  the  epicycle,  as  deduced 
from  the  relative  gravity ; but  whoever  confiders  the 
great  obdru&ions  that  the  water  of  the  fea  meets  with 
in  its  motion  to  obey  the  influence  of  the  Moon  ; the 
great  difficulty  in  afeertaining  the  true  height  of  the 
tides,  from  the  many  diflurbing  caufes  intervening  y 
and  the  many  uncertainties,  and  want  of  coincidence, 
that  have  attended,  and  mud  attend,  fuch  obferva- 
tions; mud  confefs,  that  this  matter  does  not  feem 
capable  of  fuch  a determination  from  that  quarter, 
as  the  prefent  date  of  adronomy  requires. 

Accordingly,  flnee  the  time  of  Dr.  Gregory,  thofe 
great  aflronomers  Dr.  Bradley,  De  la  Caille,  and 
others,  have  applied  themfelves  to  determine  the  quan- 
tity of  the  mendrual  parallax  from  folar  obfervations: 
but  though  thefe  have  given  enufe  to  fuppofe  that  the 
relative  gravity  of  the  Earth  and  Moon  are  not  above 

of  the  quantity  deduced  from  the  tides ; yet,  as  the 
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obfervation  of  thefe  fmall  angles  principally  depends 
upon  the  obfervation  of  the  Sun’s  right  afcenfion. 
(which  , depending  on  the  meafure  of  time,  is  lefs 
capable  of  exaCt  obfervation,  than  if  depending  on 
divided  inftruments)  ; the  deductions  thence  drawn 
feem  dill  wanting  of  that  certainty  which  the  fubjeCt 
demands;  and  if  to  this  we  add,  from  a deduction 
of  Mr.  Mafkelyne,  that  the  relative  gravity  of  the 
Earth  and  Moon  is  as  76  to  1,  derived  from  the  effeCt 
that  the  Moon  produces  in  the  nutation  of  the  Earth’s 
axis ; the  relative  gravity,  and  confequently  the  paral- 
laxes thereon  depending,  will  be  reduced  to  almoft 
one  half  of  thofe  refulting  from  Sir  Ifaac’s  determi- 
nation. 

It  is  true,  that  the  quantity  of  effeCt  of  the  men- 
ftrual  parallaxes  will  not  be  great,  if  computed  upon 
Mr.  Malkelyne’s  induction,  for  as  much  as  that 
the  common  center  of  gravity  will  be  confiderably 
within  the  Earth’s  furface;  yet*  even  in  that  cafe,  the 
Sun’s  tranlit  over  the  meridian,  when  the  Moon  is  in 
one  quadrature,  will  differ  nearly  one  fecond  of  time 
from  that  obferved  in  the  oppofite  quadrature ; and 
though  De  la  Caille  and  Mayer  have  formed  equations 
depending  on  the  Moon*  to  be  applied  to  the  equation 
of  time ; yet,  if  we  are  at  an  uncertainty,  whether 
the  maximum  of  this  equation  is  one  fecond,  two 
thirds  of  a fecond,  or  half  a fecond  of  time,  each 
way,  we  are  /till  under  a material  difficulty  ; for 
though  thefe  differences  are  fo  fmall,  that  it  is  not' 
eafv  to  determine  them  exaCtly  from  folar  obfervations ; 
yet,  as  they  are  capable  of  creating  a fenfible  diffe- 
rence in  thefe  obfervations,  they  will,  fo  long  as  they 
remain  undetermined,  prevent  that  folidity  and  firm- 

nefs 
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nefs  to  the  folar  obfervations,  which  is  the  more  ne- 
celfafy  as  they  are  the  foundation  of  all  the  reft : but 
with  refpedt  to  thofe  planets,  that  in  their  periods  come 
nearer  to  us  than  we  to  the  Sun,  the  obfervations  upon 
them  will  be  affedted  by  a greater  uncertainty. 

The  determination  of  the  menftrual  parallax  is  of 
ftill  more  importance,  as  it  is  a neceflary  confideration 
in  the  determination  of  the  Sun’s  parallax ; and  this, 
whether  deduced  from  Mars  or  Venus,  as  I fhall 
prefently  fhew  more  particularly;  but  firft  I muff 
ftate  the  quantity  of  the  menftrual  parallax,  accord- 
ing to  the  heft  data  yet  known,  by  a contrary  procefs.; 
and,  taking  the  mean  quantity  of  the  Sun’s  parallax, 
according  to  the  determination  of  Mr.  Short,  at  %"  8, 
and  the.  relative  gravities  of  the  Earth  and  Moon, 
according  to  Mr.  Mafkelyne,  as  76  to  1,  and  the 
mean  diftance  of  their  centers  equal  to  60  L fe mi- 
diameters  j we  (hall  then  have  the  diftance  of  the 
Earth’s  center  from  the  center  of  gravity,  at  of 
the  Earth’s  femidiameter  (that  is,  4 of  that  femi- 
diameter  within  the  Earth’s  furface)  and  the  menftrual 
parallax  equal  to  _*0-  of  the  Sun’s  parallax ; confe- 
quently  about  7"  ; and  the  double  menftrual  paral- 
lax, or  vacillation,  arifing  from  the  whole  diameter  of 
the  epicycle,  14  ';  the  mean  menftrual  parallax  of 
Mars  in  oppofition,  29"' 4 ; the  greateft,  3 8/7  4. 5 and 
that  of  Venus  49"  ; from  hence  it  follows,  that,  was 
a perfon  to  attempt  the  Sun’s  parallax,  by  the  diur- 
nal motion  of  the  Earth,  applied  as  a bafts  to  Mars 
in  oppofition,  as  has  formerly  been  tried  ; and  fhould 
the  Moon  be  at  new  or  full  at  the  fame  time,  the 
change  of  place  of  the  Earth’s  center,  in  its  own 
epicycle,  would  amount  to  an  angle  feen  from  Mars 

of 


161  ] 

of  i ".3  nearly  ; that  is,  in  cafe  the  interval  between 
the  obfervations  was  eight  hours,  and  Mars  at  his 
mean  diffance  ; but  if  Mars  was  not  at  his  neareft 
diffance,  this  change  would  in  the  fame  time  amount 
to  i" . 7 nearly.  In  like  manner,  if  a tranfit  of  Venus 
happens  near  the  new  or  full  Moon  (as  will  be  the 
cale  next  year),  the  time  of  the  tranfit  will  be  affedted 
by  a change  of  place,  fuch  as  the  Earth’s  center  will 
defcribe  in  its  epicycle,  during  the  time  of  the  whole 
tranfit,  if  the  beginning  and  end  are  obfervedin  the  fame 
place ; or  during  the  difference  of  abfolute  time,  at 
which  the  tranfit  appears  to  begin  or  end  to  different 
obfervers  in  diftant  meridians.  Thus,  when  the  fame 
oblerver  fees  the  beginning  and  end  in  the  fame  place, 
the  bale  defcribed  by  that  obferver,  from  the  Earth's 
diurnal  motion,  muff  be  corredfed  by  the  fpace  de- 
fcribed by  the  Earth’s  center,  in  the  circumference  of 
it’s  epicycle,  during  that  time ; which,  if  it  be  fup- 
pofed  of  feven  hours,  will  amount  to  an  angle  of 
I feen  from  Venus:  but,  where  the  beginning 
or  end  is  feen  by  different  obfervers  in  diffant  meri- 
dians, as  the  difference  of  abfolute  time  can  hardly 
amount  to  above  15  minutes,  the  change  of  place  of 
the  Earth’s  center  will  for  that  time  be  but  fmall ; 
however,  at  the  rate  beforementioned,  it  will  for  1 5 
minutes  affedt  the  paralladtic  angle  feen  from  Venus, 
by  about  of  a fecond  ; and  the  parallax  of  the 
Sun,  by  about  part  of  the  whole : but  this  pro- 
portional part  will  remain  the  fame,  whether  the 
diftance  of  meridians  be  fuch  as  produce  a greater  or 
Jefs  difference  of  abfolute  time  than  1 5 minutes  *. 

* If  an  error  of  part  of  the  whole  may  be  fuppofed  in 
the  obfervation  for  determining  the  Sun’s  parallax  by  the  tranfit' 
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From  what  has  been  faid.  I fuppofe  it  will  appear, 
that  the  effe&s  of  the  menftrual  parallax  are  worthy 
of  confideration ; and  that  nothing  has  been  yet 
executed,  whereby  it  has  received  a determination 
fufficiently  accurate  j for,  in  regard  to  obfervations 
upon  the  Sun,  the  whole  quantity  is  too  fmall  to  be 
minutely  obferved  in  right  afcenfion : and  with  re- 
fpedt  to  the  application  to  Mars  and  Venus,  as 
fuggefted  by  Dr.  Gregory,  I do  not  know  that  any 
thing  has  been  done ; and  indeed  no  wonder,  as  the 
theory  of  the  motion  of  Mars  and  Venus  has  not  been 
as  yet  fo  critically  reduced  to  computation,  as  to 
render  their  parallaxes  (though  in  themfelves  much 
greater)  deducible  with  equal  certainty  as  that  of  the 
Sun. 

What  I therefore  have  now  to  propofe,  is  a method 
of  obferving  the  menftrual  parallaxes  of  Mars  and 
Venus,  without  laying  any  undue  ftrefs  upon  the 
theory  of  their  motions. 

The  firft  opportunity  of  making  an  obfervation  for 
this  purpofe,  will  be  at  the  next  oppofition  of  Mars  -, 
which,  according  to  the  Nautical  Almanack,  will 
happen  the  26th  of  O&ober  next,  in  the  morning  5. 
I will  therefore  endeavour  to  illuftrate  this  matter  by 
taking  that  as  an  example. 

The  diftance  of  Mars  from  the  Earth  will  then  be 
fomewhat  lefs  than  the  mean  diftance,  that  is,  as 
1 to  2.2 ; and.  confequently  his  double  menftrual 
parallax,  according  to  Mr.  Mafkelyne,  will  be  near 
31^  in  the  point  of  oppofition.  Now,  as  the  Moon 

of  Venus,  a negled  of  the  menftrual  parallax  may  make  it  T*-_ 
part  of  the  whole. 

Will 
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will  be  at  full,  not  above  1 2 hours  preceding  that 
oppofition,  the  Moon  will  be  nearly  in  the  mod 
favourable  fituation  for  the  purpofe. 

For  this  end,  let  an  accurate  obfervation  be  made 
upon  the  place  of  Mars  at  the  following  times,  viz. 
fird,  near  the  time  of  the  new  Moon,  preceding  Mars’s 
oppofition  ; or  more  properly  at  the  neared  opportu- 
nity, to  the  time  of  the  Moon’s  oppofition  to  Mars  j 
which  will  happen  in  the  night,  between  the  12th 
and  1 3th  of  October : fecondly,  let  the  place  of  Mars 
be  obferved  when  the  Moon  is  neared  her  quartile 
with  Mars;  that  is,  between  the  19th  and  20th  of 
the  fame  month  : thirdly,  let  an  obfervation  on  Mars 
be  made  when  the  Moon  is  in  conjunction  with  Mars, 
the  neared  to  his  oppofition  with  the  Sun  ; that  is, 
between  the  23th  and  26th  of  ditto:  fourthly,  let 
Mars  again  be  obferved  when  the  Moon  has  moved  on 
to  her  quartile  with  Mars,  viz.  between  the  3 id  of 
OClober,  and  id  of  November : and  fifthly  and  ladly, 
let  the  place  of  Mars  be  obferved,  when  the  Moon 
has  again  got  to  her  oppofition  with  Mars,  which  hap- 
pens between  the  7th  and  8th  of  November. 

Now  it  is  manifed,  that,  when  the  Moon  is 
in  conjunction  or  oppofition  to  Mars,  the  cen- 
ter of  the  Earth,  the  center  of  Mars,  and  the 
common  center  of  gravity  of  the  Earth  and  Mars, 
will  be  nearly  in  a right  line,  and  confequently,  that 
an  obferver  will  then  fee  Mars,  in  the  fame  place  in 
the  heavens,  as  if  the  common  center  of  gravity  was 
the  fame  as  the  center  of  the  Earth  ; therefore,  then 
the  place  of  Mars  will  be  unaffected  by  a mendrual 
parallart;  and  fuch  will  be  the  fird,  third,  and  fifth 
of  the  obfervations  above  propounded. 
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It  is  equally  evident,  that  when  the  Moon  is  in 
quartile  with  Mars,  and  moving  towards  a conjunction, 
an  obferver,  at  the  Earth’s  center,  will  fee  Mars 
more  backward  in  the  ecliptic,  than  if  feen  from 
the  common  center  of  gravity,  by  15"  i.  j and  that, 
when  the  Moon  is  in  her  oppofite  quartile  with 
Mars,  and  moving  from  her  conjunction,  that  then 
an  obferver  at  the  Earth’s  center,  will  fee  Mars 
advanced  in  his  orbit  more  forward  by  15"  4.,  than  if 
feen  from  the  common  center  of  gravity  j and  the 
one  obfcrvation  checqued  with  the  other,  will,  accord- 
ing to  a mean  elliptic  motion,  differ  by  the  quantity 
of  31"  j and  fuch  will  be  the  fecond  and  fourth 
obfervations  above  propounded. 

Now,  from  the  firft,  third,  and  fifth,  obfervations, 
three  points  of  Mars’s  orbit  will  be  given  j which,  by  the 
help  of  the  theory  of  Mars’s  motion  in  an  elliptic  orbit, 
whofe  aphelion,  eccentricity,  and  nodes,  are  known 
fufficiently  near  for  this  purpofe ; the  intermediate 
places  of  Mars  may  be  inferred  with  the  requilite 
degree  of  accuracy : and  particularly,  as  the  two 
intermediate  obfervations,  viz.  the  fecond  and  fourth, 
will  be  nearly  at  equal  intervals  of  time  between  the 
three  others : from  hence  it  follows,  that  the  difference 
between  the  inferred,  or  computed  places,  at  the 
quartiles,  and  the  obferved  places  at  thofe  times,  will 
be  the  menftrual  parallax  required. 

It  is  to  be  noted,  that  the  times  above  fpecified 
are  the  moft  favourable  for  the  obfervation ; and  could 
thofe  be  made  uninterruptedly  from  weather,  there 
would  be  the  lefs  occafion  for  any  other:  but,  as  much 
as  poffible  to  prevent  difappointments  of  this  kind,  it 
will  be  right  to  begin  the  obfervations,  a month  preced- 
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ing  making  the  proper  obfervations,  at  the  conjuncti- 
ons, quartiles,  and  oppositions,  of  the  Moon  with  Mars, 
which  will  be  the  means  of  fupplying  fuch  obferva- 
tions, as  may  happen  to  prove  abortive  before  the 
oppofition  of  Mars  , and  alfo,  in  cafe  any  of  the 
obfervations  to  be  made  after  that  opposition  ihall 
prove  deficient,  the  obfervations  may  be  carried  on  for 
a month  or  competent  time  afterwards.  As  a further 
fecurity  againft  difappointments,  as  well  as  cheque, 
it  will  alfo  be  advifable  to  make  the  proper  obferva- 
tions, the  night  preceeding  and  fubfequent  to  thofe  in 
which  the  quartiles,  conjunctions,  &c.  happen  j for, 
as  the  quantities  will  not  differ  considerably  from  thofe 
obtained  on  the  days  fpecified,  with  proper  allow- 
ances they  may  he  brought  in  fupport  and  confirma- 
tion of  the  former. 

In  like  manner,  when  Venus  is  moving  towards  her 
inferior  conjunction  with  the  Sun,  as  will  happen  next 
year,  the  fame  obfervations  may  be  made  withrefpeCt 
to  her ; and  continued  for  a neceffary  time,  to  get  ob- 
fervations of  the  place  of  Venus ; viz.  the  firft,  when 
the  Moon  is  in  conjunction  or  oppofition  with  Venus: 
a fecond,  when  the  moon  is  in  her  quartile  with 
Venus : a third,  in  conjunction  or  oppofition:  a fourth, 
when  the  moon  is  in  her  oppofite  quartile  to  the  for- 
mer : and  a fifth,  agnin  in  conjunction  or  oppofition  : 
the  fame  opportunity  will  alfo  offer  when  Venus  is 
moving  from  her  inferior  conjunction  with  the  Sun, 
and  becomes  a morning  ftar. 

In  regard  to  the  obfervation  of  Venus,  it  is  remarked 
by  aftronomers,  that  the  is  to  be  feen  with  a good 
tranlit  telefcope,  when  file  is  within  a few  degrees  of 
the  Sun  ; but,  as  fhe  is  three  times  nearer  the  Earth, 

than 
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than  the  Sun’s  mean  diftance,  when  her  elongation  is 
2 50  in  the  inferior  part  of  her  orbit,  it  is  plain,  that 
the  necefiary  obfervations  may  eafily  be  made,  when 
her  menftrual  parallax  will  be  at  a medium,  three 
times  greater  than  the  Sun’s;  and  confequently  amount- 
ing for  the  whole  difference  to  42". 

To  avoid  embarraffment  in  defeription,  I have  hi- 
therto fuppofed,  that  all  the  obfervations  are  made  in 
the  meridian;  in  which  cafe  the  right  afeenfions  will 
be  the  fame  as  they  would  appear  from  the  center  of 
the  Earth  ; and  confequently,  the  planet’s  longitudes 
thence  deduced,  nearly  the  fame  : but  Tis  eafy  to  fee, 
that  if  the  quartile  obfervations  are  made  when  the 
planets  are  confiderably  to  the  eaft  or  weft  of  the  me- 
ridian, and  fo  chofen,  that  the  place  of  the  obferver 
be  further  diftant  from  the  common  center  of  gravity, 
than  the  center  of  the  Earth  is  from  that  center,  that 
the  bale  of  the  obfervations  will  be  confiderably  en- 
larged. Thus,  in  our  latitude,  fuppoling  that  the 
quartile  obfervations  are  made  four  hours  before  and 
four  hours  after  the  planet  paftes  the  meridian,  this 
will  produce  an  enlargement  of  the  bafts  by  one  of  the 
Earth’s  femidiameters : and  as  the  whole  bafe  or  dia- 
meter of  the  epicycle  comes  out,  according  to  Mr. 
Malkelyne,  no  more  than  1.6  of  the  Earth’s  femi- 
diamers;  the  bafe  will,  according  to  this  method,  come 
out  2.6 ; and  confequently,  at  the  next  oppofttion, 
the  menftrual  parallax  of  Mars  will  be  thereby  en- 
larged to  50",  the  greateft  to  62''  4»  and  that  of 
Venus  at  a mean,  to  74"  4. 

It  muft  however  be  acknowledged,  that  no  kind 
of  obfervations  of  the  places  of  the  planets  are  of  equal 
validity  with  thofe  taken  with  the  beft  inftruments  in 
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the  meridian  ; thofe  taken  with  micrometers  perhaps 
not  excepted  : for  however  accurately  fmall  diflances 
can  be  meafured  by  the  micrometer  of  Mr.  Dollond, 
yet,  as  thefe  meafures  can  hardly  be  reduced  to  the 
ecliptic,  without  having  the  difference  of  declination 
or  right  afcenfion  from  other  means  (except  two  ftars 
making  fomewhat  near  a right  angle  with  the  planet 
fhould  appear  within  the  field  of  view  at  once)  and  as 
in  all  thefe  cafes  the  rectification  of  the  places  of  the 
flars  themfelves  ultimately  depends  on  meridian  ob- 
fervations  we  may.  perhaps  be  allowed  to  fay,  that 
in  the  moft  favourable  cafes  of  the  micrometer,  the 
determinations  thence  to  be  drawn,  are  not  fuperior  to 
meridian  obfervations,  and  in  lefs  favourable  cafes, 
mufl  be  inferior  : however,  as  the  micrometer  obfer- 
vations out  of  the  meridian  give  an  opportunity  of  repe- 
tition as  often  as  we  pleafe  ; and  the  obfervations  for 
rectification  of  the  ftars  concerned,  can  be  repealed 
in  the  meridian,  as  often  as  we  pleafe  alfo  ; it  muff  be 
equally  allowed,  that  when  thefe  kind  of  obfervations 
are  taken,  not  too  near  the  horizon,  when  proper 
ftars  offer  for  this  purpofe,  and  the  whole  fkilfully 
managed  ; thefe  kind  of  obfervations  fall  but  little 
fhort  of  thofe  taken  immediately  in  the  meridian. 
I cannot  therefore  hefitate  to  recommend,  that  the 
quartile  obfervations  be  taken  out  of  the  meridian,  as 
well  as  in  it : in  the  firft  place,  by  Dollond’s  micro- 
meter, if  ftars  offer  in  proper  pofitions ; and  if  n®t, 
fecondly,  by  taking  differences  of  right  afcenfion  and 
declination  between  the  planet  and  the  ftars,  by  the 
common  micrometer,  in  cafe  proper  ftars  offer  them- 
felves for  this  pupofe:  but  as  it  frequently  happens, 
that  no  proper  ftars  offer  themfelves  to  micrometers 
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of  either  kind  ; and  this  is  (till  more  likely  to  happen  in 
the  obfervations  of  Venus,  which  will  be  chiefly  in  the 
day  light ; 1 beg  leave  to  offer  (what  to  me  is)  a new 
method  of  obiervation  out  of  the  meridian  ; and 
which,  though  I efteem  it  not  equal  to  micrometer 
obfervations  of  either  kind,  I apprehend  will  fall  fo 
little  fhort  thereof,  and  prove  lo  much  fuperior  to 
any  other  method  now  in  practice  in  thefe  cafes, 
that  I hope  I fhall  on  this  occaflon  be  excufed,  in 
giving  a particular  defeription  thereof:  but,  as  it  is  a 
general  method  of  obferving  out  of  the  meridian,  I 
ihall  referve  it  by  way  of  appendix. 

In  the  next  obfervation  of  Mars,  it  has  been  dated, 
that,  in  the  meridian  obfervations  alone,  the  menflrual 
parallax,  according  to  the  (mailed  eflimation,  maybe 
expedited  to  amount  to  31"  in  longitude;  which; 
turned  into  right  afeenfion,  will  make  about  2"  of 
time  : now,  if  it  may  be  allowed,  that  a well-prac- 
tifed  obferver  can  take  the  time  of  a tranfit  to  ~ part 
of  a fecond,  over  a Angle  wire,  if  he  has  three 
wires,  or  more,  as  ufual,  the  mean  of  the  three  fhould 
be  within  ~r  part  of  a fecond  ; or  within  part  of 
the  whole  quantity  in  queftion  : it  is  however  a mat- 
ter of  chance,  whether  the  mean  of  three  may  or 
may  not  be  within  4.  part  of  the  whole  ; and  as  equal 
errors  may  be  committed  in  the  obfervations  of 
the  tranlitsof  the  flars,  wherewith  the  right  afeenflons 
of  the  planets  in  queftion  are  compared ; which  it  is 
an  equal  chance,  whether  they  tend  to  corredf  or 
increafe  the  errors  committed  in  the  former ; yet  if, 
as  has  already  been  propofed,  the  obfervations  are  con- 
tinued for  two  or  three  months,  inflead  of  one  ; and 
obfervations,  taken  the  day  preceding  and  fubfequent 
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to  the  days  of  conjunction,  quartile,  and  oppofition ; 
and  this  as  well  out  of  the  meridian  as  in  it ; we 
can  hardly  doubt  but  that,  if  the  weather  fhould 
favour,  fo  many  cheques  would  be  formed,  that,  from 
the  next  oppofition  of  Mars  alone,  the  affair  may  be 
brought  within  a 24th  part  of  the  whole;  and,  if  to 
this  be  added  the  force  of  fuch  determinations,  as 
may  be  drawn  from  obfervations  on  Venus,  before 
and  after  her  tranfit  over  the  Sun  next  year,  it  can 
hardly  be  doubted,  but  that  thofe  three  will  bring  us 
within  a fingle  fecond  of  a degree,  fubtended  from 
the  neareft  planet ; and  thefe  conclufions  will  be  fur- 
ther flrengthened  by  future  obfervations ; as  two  years 
will  fcarcely  pafs  without  affording  one  or  more  oppor- 
tunities of  this  kind.. 

As  I meant  not  to  embarrafs  myfelf  with  exaCt 
computations,  I have  conftantly  fuppofed  the  diftance 
of  the  common  center  of  gravity  from  the  center  of 
the  Earth,  to  be  a fixed  quantity  ; whereas  it  will 
vary  in  the  fame  proportion  as  the  Moon’s  diftance 
varies ; but,  as  this  and  many  other  minutice  will  pro- 
perly enter  the  computation,  when  the  obfervations 
are  made,  I muff  beg  leave  to  refer  them  to  the 
learned  in  this  fcience. 


Auflhorpe,  April  17, 

i;68. 


J.  Smeaton. 
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XXV,  Defer  ip  t ion  of  a new  Method  of  ob- 
ferving  the  heavenly  Bodies  out  of  the 
Meridian : By  J.  Smeaton,  F.  R.  S. 

Read  May  16,  y ■ ‘ 1 H E inftrument  I propofe  for  this 

purpofe,  is  a tranfit  telefcope, 
mounted  on  a vertical  axis ; for  example,  fuch  a one 
as  is  deferibed  in  the  introduction  to  the  Hijioire 
Celejle  of  Mr.  le  Monnier ; being  one  of  the  inflru- 
ments  made  by  Mr.  Graham  for  the  academicians  who 
went  to  meafure  a degree  at  the  Polar  circle  ; this  or 
any  other  inflrument  upon  equivalent  principles  will 
Suffice,  that  is,  capable  of  fuch  adjustments,  as  to  be 
made  correctly  to  deferibe  an  almicanther  and  azimuth 
circle  ; and  capable  of  being  retained  in  any  given 
pofition : the  ufe  will  appear  by  the  following 
example. 

Make  choice  of  any  fixed  ftar,  which  according  to 
the  diurnal  motion,  precedes  the  heavenly  body  to 
be  obferved  by  a few  minutes,  more  or  lefs,  as  it  may 
happen  ; let  the  inflrument  be  fet  to  an  azimuth, 
fomewhat  preceding  the  fixed  liar;  and  carefully 
obferve  the  time  of  the  liar’s  tranfit  crofs  the  vertical 
wire  of  the  telefcope;  then  wait  till  the  heavenly  body 
comes  to  the  fame  azimuth;  and,  when  arrived  within 
the  field  of  view,  keep  gently  turning  the  ferew  that 
alters  the  elevation  of  the  telefcope,  fo  as  to  follow 
the  heavenly  body  in  altitude  ; keeping  it  interfered 
2 by 
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by  the  horizontal  wire  of  the  telefcope,  till  the  body 
paffes  the  middle  vertical  wire,  and  carefully  note  the 
time  of  its  paffage;  there  leave  the  telefcope  fixed  as 
to  altitude,  and  releafing  the  horizontal  motion, 
turn  it  round  on  it’s  vertical  axis,  till  you  meet  with 
fome  ftar,  that  in  a little  time  after  will  by  riling  or 
falling  come  to  the  fame  almicanther ; and,  on  it’s 
arrival,  carefully  note  the  time  of  it’s  pafifage  crofs  the 
horizontal  hair  of  the  telefcope. 

Now,  from  the  right  afcenfions  and  declinations 
of  the  two  ftars  being  previoully  known,  or  after- 
wards determined  from  meridian  obfervations ; the 
azimuth  of  the  firft  ftar,  and  the  altitude  of  the  laft, 
at  the  time  of  their  refpe&ive  paflages,  may  be  de- 
termined by  computation  ; which  will  give  the  altitude 
and  azimuth  of  the  heavenly  body,  for  the  time  of 
the  middle  obfervation,  when  it  palled  the  interfe&ion 
of  the  two  wires. 

The  fame  end  may  alfo  be  obtained  by  taking  the 
obfervations  in  an  inverted  order  ; that  is,  by  chufirtg 
a fiar  at  fuch  an  altitude,  that  the  heavenly  body  fhall 
in  a competent  time  afterwards  arrive  at  the  fame 
altitude,  &c.  but,  asinthefe  latitudes  the  alteration  of 
azimuth  is,  efpecially  in  thofe  parts  that  are  in  the 
neighbourhood  of  the  zodiack,  quicker  than  that  of 
altitude,  I apprehend  it  to  be  eafier  to  follow  the 
flower  motion  with  the  fcrew,  fo  as  to  prefei  ve  the 
interfecftion,  than  the  quicker,  and  therefore  in  ge- 
neral to  be  preferred  ; but  where  it  happens  other- 
wife,  or  the  ftars  lay  more  conveniently,  the  inverfe 
method  may  be  purfued. 

It  is  true,  that  fome  degree  of  dexterity  and 
practice  may  be  requifite  in  the  obferver  in  managing 
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the  let  fcrew,  lb  as  to  keep  the  objed  interfered  by 
-the  wire;  bat  if  fine  fmooth  fcrews,  fuch  as  are  ufed 
for  micrometers  to  adronomical  quadrants,  are  adapted 
to  the  indrument,  as  weli  that  commanding  the  ho- 
rizontal motion  as  the  vertical,  I apprehend,  the 
management  will  be  perfectly  eafy  and  familiar  to  an 
obferver  other  wife  weli  pradifed. 

It  is  eafy  to  fee,  that  thofe  ftars  are  to  be  preferred 
that  are  neared  the  heavenly  body  to  be  obferved ; 
and  that,  cater  is  paribus , thofe  in  fuch  pofitions,  as 
rife  or  fall  flow,  are  bed:  for  determining  their  alti- 
tude ; and  thofe  that  alter  their  azimuth  flow,  are  bell 
for  determining  the  azimuth. 

To  avoid  intricacy  in  defcription,  I have  fuppofed 
only  two  wires  interfering  each  other  at  a right  angle, 
in  the  focus  of  the  telefcope : but,  for  the  fake  of  get- 
ting a medium  in  fuch  parts  of  the  obfervations  as 
depend  on  time,  it  will  be  proper  to  have,  not  only 
three  perpendicular  wires,  parallel  to  each  other  as 
common,  but  alfo  three  horizontal  wires ; the  pro- 
portional didances  of  which  being  previoufiv  deter- 
mined by  obfervation,  the  oblique  motions  may  (in 
parts  not  near  the  pole)  be  confidered  as  right 
-lines. 

This  method  is  the  more  valuable  as  it  is  entirely 
free  from  the  knowledge  of  refradions ; for  fince  the 
•computation  gives  the  real  altitude  from  the  time 
given  independent  of  refradions  ; and  fince  the  hea- 
venly body  is  equally  affeded  by  refradion,  at  the  fame 
altitude  ; the  computed  altitude  of  the  dar  will  give 
the  real  altitude  of  the  heavenly  body  cleared  of  re- 
fradion, which  never  enters  the  quedion:  and  fince 
fuch  dars  may  be  chofen  as  will  render  the  time  in- 
tercepted 
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tercepted  fhort,  there  is  the  lefs  chance  of  a change 
of  refraction,  during  the  time,  between  the  middle 
and  laft  obfervation ; and  therefore  this  method  will 
be  particularly  ufeful  in  obfervations  near  the  horizon.' 


Aullhorpe,  April  17, 
1768. 


J.  Smeaton. 


N.  B.  Obfervations  of  this  kind  may  be  made 
upon  the  planets  in  the  day  light,  by 
making  ufe  of  the.  Sun  for  the  firft  obferva- 
tion, inftead  of  a flar;  and  waiting  afterwards 
for  the  appearance  of  the  ftars. 


XXVI.  A 
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XXVI.  A Specimen  of  a new  Method  of  comparing  Curvi li- 
neal Areas  \ by  which  many  fuch  Areas  may  be  co??ipared 
as  have  not  yet  appeared  to  be  comparable  by  any  other 
Method,  By  John  Landen,  F,  R.  S. 


Read  June  9,\TTHEN  a body  in  motion  is  continually  adted  upon 
1768.  yy  by  a variable  force,  the  fpace  it  has  pafled  over  at  the 
end  of  any  given  time,  it  is  well  known,  will  be  expreffed  by  the  area 
of  the  curve,  whofe  ordinate  expreffes  the  velocity  of  the  body,  whilft 
the  time  it  has  been  in  motion  is  exprelfed  by  the  correfponding  abfcifla. 
Therefore  the  facilitating  the  computation  of  curvilineal  areas  will  mani- 
fefUy  contribute  to  the  improvement  of  the  dodtrine  of  motion.  Which 
dodtrine  being  a branch  of  philofophy  of  no  lmall  importance,  fuch  im- 
provement will  not,  i am  perfuaded,  be  looked  upon  as  a trifling  fpecu- 
lation,  by  the  Royal  Society  : to  whom,  therefore,  I do  myfelf  the 
honour  of  communicating  this  fpecimen  of  a new  and  ready  method  of 
computing  fuch  areas,  by  means  of  a given  area;  prefuming  that  what 
is  here  written  will  not  be  deemed  undeierving  of  a place  in  the  Philofo- 
phical  Tranfadtions. 


I. 


Geometricians  have  found,  that,  if  A be  put  to  denote  the  whole  area 


of  the  curve,  whofe  abfcifla  is  at.  and  ordinate 


I — ■ X 


)P  I 


X X 


2 r 


the 


f 
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the  whole  area  of  the  curve,  whofe  abfcifla  is  x,  and  ordinate 


xP — 1 2n  + 2r- 

i — x \ Xx 


will  be 


r'r+  x A • n be- 

' f + r.p  + r+  i ./>-pH-2 '(«)  X ’ 

ing  any  pofitive  integer,  and  p and  r any  pofitive  numbers,  whole  or 
fractional. 


. II. 


By  the-  preceding  article,  the  whole  area,  when  the  ordinate  is 


— i — \P—l  2 r+aa — I . 

i sc  Xx  is 


Z.Z+  I (r)  i . 2 (z — i)  i 

p + Z . P + Z+  I (r)  p . £ + I (z)  X 2 ’ 


the 


2 Z — - I 


being 


whole  area,  when  the  ordinate  is  i — ^ 1 x x 

I . 2 (z i)  I 

p.p  + I (%)  X 2* 

Likewife,  by  the  fame  article,  the  fame  whole  area  is  rrr 

— 5 - — r rJr  — rr  X A.  Therefore  this  laft  expreflion  is  ==: 

p + r.p+r+i  ./>  + r + 2 (z)  . r 

z . z + i (r)  I • 2 (z  — i)  1 t-,  ...  . . 

—i ] — r — 7~\  X.  - — —j rrX-  rrom  which  equation,  p and  r 

p + z.p  + z+i  (r)  p • p ~{~  l (-z)  2 ..  . . . > - 5 ^ 

being  pofitive,  as  before  obferved,  A,  the  whole  area  of  the  curve, 
whofe  ordinate  is  i — xl\^  X x 2 \ 


1.2.3 


1)  Xp  + r ,/>  + r+  r (z)  1 

“ x 7* 


is  found  equal  to 

r 

« w.  • — » 

being  any  number  what- 


p.p  +•  i.p  -f  2 (r-fz)  x r . r H~  1 .(z) 

'ever. 

Confequently,  fuppoflng  # .infinite,  we  find  A = the  ultimate . value, 

..  . c 1 . 2 .3  (z)  X/>  + r./»  + r + 1 (z)  1 

or  limit  of  ; ~ H X 


2 Z 


p .p-\-  I ./»  + 2 (z)  Xr  . r+  I (z) 

Having  thus  obtained  a general  expreflion  for  the  whole  area  'of  any 


s\P  — * 


X x 


2 r — 1 


, and  that 
expreflion 


curve,  whofe  ordinate  is  expreflfed  by  1 — x 
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expreffion  for  fuch  area  confining  of  an  infinite  number  of  factors  mul- 
tiplied together  j to  render  the  fame  ufeful  in  practice,  fome  theorems 
are  requifite  for  afcertaining  the  limits  of  fuch  products.  The  theorems 
which  I have  hitherto  been  able  to  inveftigate  fuitable  tohat  purpofe,  I 
(hall  give  in  the  next  two  articles. 


III. 


N 


The  limit  of  i — m~  x 21 — m~  X 3* — n?  (2)  X — r--'  is  = — X fin$ 

% * + 1 m 

of  m S ; N being  the  number  whofe  hyp.  log,  is  1,  and  S the  femi- 
periphery  of  the  circle,  whofe  radius  is  1. 

Whence,  by  taking  m equal  o>  we  find  the  limit  of  T.  2*.  3* 


N 


2 x 


(2)x— +r  = 2S> 


IV. 


The  limit  0 fdz-\-aydz-\-a  dydz  4-  a 4*  2 d x 


N 


* 


2 55  2 X 

2 d z 


1S=2 


« 1 

7*  » 


■ ■ — . % 

Hence,  being  - 1.3,5  W^2  > it  appears. 


that  the  lfmit  of  1.3  • 5 (*)  X 


N' 


* X 

2 Z 


is  2 *. 


I fhall  now  give  fome  examples,  to  fhew  the  ufe  of  the  above 
articles. 


Writing 
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V. 


Writing  A,  B,  C,  D,  and  E,  for  the  whole  areas  of  the  curves,  whofe 


ordinates  are 


X 


2 > 

12. 


2 > 


2 ) 


tivelyj  we  have,  by.  Art.  II. 


I — X 


y>  and T , refpec- 


A =:  the  limit  0fI-»-3(»^4-  i 

i • 3-  5 (*)  x 5-  ”•  17  (z) 


■ tf" 


2Z  — I 


I — X 


Z 


B = the  limit  ofi^-3Wxy.»3.,9W  J_ 

1.3.5  (zj  x 2-  5-  8 (z) 

t2  o2  o2  a o2Z  1 (the  area  of  the  femi-circle, 

C = the  limit  of ‘-AAA  X — = I 


3‘-  S’  (=0 


z 


whofe  radius  is  1 » 


D 


the  i;mit  x JL 

I . 3 . 5 (z)  X I . 4.  7 (zj  2 z 


E = the  limit  of  X — 

I . 3 .5  (z)  x i.  7 . 13  (Z)  z 

A 

Now  it  appears  by  the  above  equations,  that  ^ is  = the  limit  of 

6 x fine  6o° 


2.4.  5.  7.  8.10  (2z),  2 z , • 1 , A.  TTT  • 6 x fine  60 

— - — =2 — ; { x 2 ; which  by  Art.  III.  is  = — 3= 

5. 7.  11.13. 174 19  (2zJ  J i2Xiinc30 

• _ - -v*  .tjr. 

' r v , i i i M I % ’ 

31  B 


2 

O 


Therefore  A is 


Vol.  LVIIL 


A a 
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It  appears  alfo,  that  is  = the  limit  of  \ ; 1 * ' , 1 3? ; 1 fcff-gg  X - 

which  by  Art.  III.  is  = 3% 


X -f-  I 


Therefore  D is  = 3g-. 


It  likewife  appears,  that 

B x E is  = the  limit  of  V V \ x 

1 • 3 • 5 (*) 

Therefore  E rr  - 


lx  — I 


z 


^3C. 


B * 


VI. 

Writing  F,  G,  H,  I,  and  K,  for  the  whole  areas  of  the  curves,  whofe 


a 

.T 


1 9 


ordinates  are  , 

i — X71 3 1 — 1 — x'i 3 1 — x ‘1 3 

tively,  we  have,  by  Art.  II. 


7,  and 


7,  refpec- 


IM  J 


F = the  limit  of  x £ . 

2 . 5 . 8 (z)  X 5 . 1 1 . 1 7 (z)  2Z 

n _ 1;^:*  1.2.3  (z)  X 8.14.20  (2)  3" 

G — the  limit  of  X z + 1 , 

J v 2 X x, 


H = the  limit  of 


1.2  3 (z)  x 7 ■ 1,3- 19  (z) 

2.5.8  (zj  X J . 3.  5 tzj  ^ 2 2 


xf.=  E; 


I = the 
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I the  limit  of 


I".  2*.  3"  (a) 


.2  2 


2.5 . 8 (z)  X 1 .4.  7 (Z)  2Z  1 


. ..  . - 1.2.3  (z)  x <.11.17  (z)  3 

K = the  limit  of i-.-  - > X — . 

2.5.8  (z)  X I . 7.13  (z)  2 2i 


F 

By  which  equations  it  appears,  that  77  = 


B 


is 


the  limit 


of  1,3~  3’  s'  5’  7 X3Sli  which  by  Art.  III.  is  = ?? 

5. 7. 11. 13. 17. 19  (2 z)  J 12  x une  of  30 


2_ 

o 

O 


Therefore  F is  = — . 

3 


It  appears  likewife,  that 


s 


G . , ...  f 1.3.5  2 x 8.14.20  2 3 

5-  is  = the  limit  of  — - i t~4 -1 7—  X — 

B 2.5.8  (z)  x 7 • J3  • J9  (z)  2Z 

z 


— the  limit  of 
rr:  the  limit  of 


r • 3 • 5 (z)  x 4.  7 • iQ  (*) 
4.7.10  (2 z) 
i-3-5  ( z ) 


3Z  + 4.3Z  + 7.3Z  + 10  (z) 

which,  by  Art.  IV.  is  = 2~7. 

'Therefore  G is  = 


X 6 
X 6 j 


B 


It  alfo  appears,  that 
I is  —2  the  limit  of 

Art.  III.  2S 


...  2*.  3’  (2) 


2 • 3 • 5 • 7 • 8 • 10  (2  z) 
S 2 C 


X 


3 


2Z  4-  I 


4 x fine  of  6oJ 


3*  3 

A a 2 


I * 

a 


which,  by 


Moreover 
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Moreover  it  appears,  that 

is  = the’  limit  of  W.X  5;'L-.l7  W x _jr 

I 2.5.8  (z)  x 1.  3.  5 (2) 

= the  limit  of  3»+»-3»  + i-  3«  + 8(»)  x _J_ 

i-3  -S  (*) 

by  Art.  IV.  is  = -1. 

2 s 


j which, 


Therefore  K is  == 


7 1 x 

3 1 _2T.3xC 


2t  B 


B 


And,  in  like  manner,  may  a great  number  of  other  areas  be  com- 
pared. 

Note.  All  the  whole  areas  above-mentioned  are  fuppofed  to  begin 
where  x begins,  and  to  ftand  upon  a bafe  = i . 


Received 
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Received  December  12,  1765. 

*XXVII.  Experiments  and  Obfervations  upon 
a blue  Subfiance , found  in  a Peat-mofs  in 
Scotland  : By  Sylvefter  Douglas,  Efquire , 

Read  February  1 3,  y-  g ^ H E blue  coloured  fubftance, 
I/°°-  which  is  the  fubjedt  of  the  fol- 

lowing obfervations,  and  which  is  now  before  you,  was 
accidentally  dug  up  in  the  fummer  1759,  in  order  to 
mix  with  fome  other  materials  for  the  purpofe  of  ma- 
nure, to  be  laid  "on  fome  ground,  at  prefent  in  my 
pofleflion,  in  the  north  of  Scotland,  about  twelve 
miles  from  Aberdeen. 

I have  not  met  with  a defeription  of  this  fubftance 
in  any  naturalift.  Kentman  indeed  in  a few  lines 
mentions  a blue  earth,  which  he  calls  ccernleum  Pata- 
vinutn , which  agrees  with  the  fubftance  I am  about 
to  deferibe,  in  one  remarkable  circumftance  j that  it 
is  at  firft  of  a white  colour,  and  becomes  blue  only  in 
confequence  of  being  expofed  to  the  air.  Mr.  Da 
Cofta’s  ochra  friabilis  ccerulea  -f-,  would  alfo  have  been 
found  probably  to  correfpond  with  it,  if  a more  par- 
ticular account  could  have  been  given  of  the  circum- 
ftances  in  which,  it  was  found,  and  its  appearance 
before  the  air  had  adfed  upon  it.  Mr.  Cronftedt,  in 

* This  paper,  having  being  miflaid,  could  not  be  printed  in  the 
Volume  of  the  Philofophical  TranCadtions  for  1 766. 
f Nat.  Hilt,  of  Foil.  p.  103. 

his 
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bis  late  Sydem  of  mineralogy,  mentions  a blue  fub- 
dance,  which  feems  to  be  of  the  fame  kind,  and 
which,  I think,  he  fays,  is  found  fomewhere  in 
Pruflia.  His  account  of  it  is  very  fhort;  and  I am  not 
very  certain  with  regard  to  it,  as  I have  not  the  book 
by  me. 

The  place,  where  it  is  dug  up,  is  of  a marfihy  na- 
ture, in  the  corner  of  an  exhauded  peat-mofs.  Im- 
mediately under  the  fward  lies  a Jiratum , about  a 
foot  deep,  of  common  peat ; next  to  that  is  the  fub- 
ftance  itfelf,  with  irregular Jlrice  of  a peaty  matter  all 
through  it,  to  the  depth  of  near  another  foot;  and 
below  this,  I think,  there  is  clay.  While  it  is  thus 
wet,  and  (hut  out  from  the  air,  it  is  of  a white  co- 
lour, and  feemingly  of  a fatty  confidence,  not  unlike 
lime  that  has  been  prepared  for  cement.  All  the  water 
in  the  neighbourhood  of  the  place  is  in  fome  meafure 
impregnated  with  iron.  When  this  fubdance  is  expofed 
to  the  air,  it  gradually  as  it  dries  afiumes  the  blue 
colour  ; the  peaty  matter  intermixed  with  it  conti- 
nuing of  the  fame  appearance  as  before.  The  whole 
mixed  mafs  is  of  a very  friable  texture,  eafily  crumb- 
ling betwixt  the  fingers ; and  the  blue  part,  gently 
rubbed  between  them,  feels  like  a fine  impalpable 
powder.  It  has  hardly  any  fenfible  fade  ; what  it  has, 
approaches  a little  to  that  of  fulphur : the  fmell,  when 
it  is  fird  taken  up,  is  fenfibly  fulphureous,  and  if  a 
piece  of  paper,  with  part  of  it  adhering  to  it,  be 
kindled,  it  fhews  a dame  fimilar  to  burning  fulphur. 

The  only  means  of  feparating  it  from  the  black 
matter  is  by  elutriation.  When  water  is  poured  on 
it,  and  they  are  fhaken  together,  and  then  left  at  red 
for  fome  time,  the  black  part  fubfides  to  the  bottom, 
2 and 
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and  the  blue  can  be  poured  off  ftill  dlffufed  in  the 
water,  from  which  however  it  foon  feparates,  and  fails 
to  the  bottom.  It  is  not  poflible  entirely  to  free  the 
blue  from  the  peaty  matter,  for,  after  above  twenty 
different  additions  of  water,  there  were  flail  ftreaks 
of  black  interfperfed  through  it,  when  it  was  allowed 
to  fubfide ; neither  have  I ever  been  able  to  feparate 
all  the  blue  from  any  of  the  black  part. 

When  a little  water  is  added  to  a quantity  of  it,  it 
acquires  fome  degree  of  tenacity,  and  when  a fmall 
portion  of  water  is  allowed  to  ftand  on  its  furface  for 
a day  or  two,  the  water  becomes  of  a yellowifh  co- 
lour. 

Thefe  are  the  chief  circumftances  relating  to  its 
natural  hiftory,  and  the  obvious  properties  it  difcovers 
without  the  afliftance  of  chemical  operations.  The 
following  are  the  experiments  I have  made  upon  it, 
with  a view  to  difcover  its  nature  more  particularly. 

In  order  to  find  whether  there  was  any  part  of  it 
ibluble  in  water,  I palled  a large  quantity  of  water, 
which  I hadufed  in  feparatingthe  black  from  it,  through 
a filter,  and  then  fet  it  to  evaporate  in  B M ; but  there 
was  nothing;  left  in  the  veffel  after  the  evaporation, 
except  fome  earth,  which  the  water  had  probably 
contained  in  itfelf. 

To  a quantity  of  the  blue  powder,  I added  the 
common  vitriolic  acid  of  the  (hops  j a degree  of  ef- 
fervefcence  enfued,  and  a conliderable  froth  remained 
for  fome  time  on  the  furface  j the  whole  was  changed 
into  a dark  brown  colour,  and,  when  filtrated,  the 
folution  was  a tranfparent  brown  liquor.  A conlide- 
rable fediment  remained  behind  on  the  filter  ; but  I 
am  inclined  to  think,  that  this  confided  chiefly  of  the 

peaty 
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peaty  matter,  which  had  not  been  entirely  feparated ; 
for  when  the  experiment  was  repeated  feverai  times 
with  different  parcels  of  the  blue,  it  appeared  more 
or  lefs  foluble  according  as  the  black  had  been  more 
or  lefs  perfectly  feparated ; and  when  I added  the 
vitriolic  acid  to  a quantity  of  the  black,  though  it  turned 
it  all  of  a brown  colour,  it  only  feemed  to  diffolve  a 
quantity  equal  to  the  portion  of  blue,  which  ftill  ad- 
hered to  it. 

The  nitrous  acid,  added  to  the  blue  powder,  pro- 
duced pretty  much  the  fame  effedls,  only  the  filtrated 
folution  was  of  a much  lighter  brown. 

The  fixed  vegetable  alkali  diffolved  alfo  a confider- 
able  part  of  it;  but  whether  the  whole  or  not,  I 
cannot  fay.  The  folution  was  an  opaque  brown  li- 
quor, which  did  not  become  tranfparent  after  being 
twice  filtrated,  though  it  depofited  no  fediment  upon 
ftanding  feverai  days. 

I added  a fmali  quantity  of  volatile  alkali  to  it, 
which  feemed  to  diffolve  part  of  it,  and  turned  the 
reft  obfcurely  green. 

To  the  folution  in  vitriolic  acid,  Ijoined  fome  fixed 
vegetable  alkali : an  effervefcence  arofe,  and  a light 
curd  of  a colour  between  green  and  blue  was  thrown 
to  the  top,  which  foon  iubfided,  and  became  white. 

A fimilar  precipitate  was  obtained  from  the  nitrous 
acid,  only  it  was  not  at  firft  thrown  up  to  the  furface 
in  the  fame  manner  as  the  foregoing. 

From  the  folution  in  fixed  vegetable  alkali,  a red- 
difh  brown  precipitate  was  obtained,  by  the  addition 
of  vitriolic  acid.  Equal  quantities  of  the  blue  powder 
and  of  black  flux  were  mixed  together,  and  being 
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put  into  a crucible,  were  kept  in  a ftrong  degree  of 
heat  for  feveral  hours : on  being  removed,  and  taken 
out  of  the  crucible,  the  whole  was  found  concreted  into 
a fpungy  mafs,  the  bottom  of  which  was  crafted  over 
with  fomething  that  had  a kind  of  metallic  appearance. 
This  mafs  was  powdered,  and  the  lighter  parts 
wafhed  off ; after  which,  a magnet  was  applied  to  what 
remained,  and  it  attracted  many  of  its  particles 
ftrongly,  without  being  brought  in  contact  with  them. 

Part  of  the  white  precipitate  from  vitriolic  acid 
was  mixed  with  a little  fixed  alkali,  and  being  laid  on 
a piece  of  charcoal,  the  flame  of  a candle  was  di- 
rected to  it  by  means  of  a blow-pipe.  It  was  thus 
kept  in  a red  heat  for  about  an  hour,  and  on  being 
removed,  the  magnet  was  applied  to  it,  but  none  of 
the  powder  was  attracted  by  it.  The  quantity  that 
can  be  examined  in  this  way  does  not  exceed  a few 
grains.’ 

To  a finall  quantity  of  the  white  precipitate, 
I added  an  infufion  of  tea  j which  turned  it  blue,  ap* 
proaching  to  the  original  colour,  but  not  fo  deep. 

To  another  parcel  of  the  fame,  I added  fome  in- 
fufion of  galls,  and  (hook  them  together.  The  liquor 
became  of  a dark  blue  colour,  and  what  part  of  the 
powder  remained  at  the  bottom  of  the  glafs  was  of 
the  fame  colour*  This  was  not  fo  bright  as  that  of 
the  original  powder  diffufed  in  water,  but  entirely  fuch 
as  might  be  expected  from  the  diffufion  of  it  in  a brown 
liquor  like  infufion  of  galls-,  and,  to  fhew  this,  I poured 
fome  of  the  infufion  of  that  aftringent  on  the  blue 
fubftance  itfelf,  and  on  (baking  them  together,  they 
produced  a colour  aim  oft  entirely  the  fame. 
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A quantity  of  the  brown  folution  in  vitriolic  acid 
was  diluted  with  water  till  it  became  very  pale.  I then 
poured  to  it  fome  infufion  of  galls,  which  turned  it 
immediately  black. 

A parcel  of  the  blue  fubflance,  being  placed  at  the 
diflance  of  a foot  from  the  fire,  was  changed  to  a 
greenifh  colour. 

Thefe  experiments,  compared  with  its  natural  hi- 
ffory,  feem  to  throw  fome  light  on  the  nature  and 
compoiition  of  this  curious  produ&ion.  It  is  the 
known  property  of  all  vegetable  aftringents,  to  af- 
fedl  the  colour  of  iron,  either  when  it  is  combined 
with  vitriolic  acid,  in  the  form  of  green  vitriol,  or  by 
itfeif ; and  I believe  they  have  no  fuch  effedt  on  any 
other  metal.  The  colour  they  produce  with  it  is 
various,  inclining  indeed  to  black,  but  almoft  of  every 
different  (hade  between  black  and  blue;  and  it  feems 
to  me,  that  they  occafion  a more  pure  black  with 
vitriol,  and  a purple  blue  with  iron  itfeif,  as  is  feen 
for  inftance  on  dropping  a little  infufion  of  tea  on  a 
knife. 

Now  vve  find,  that  when  a vegetable  aflringent  is 
added  to  a folution  of  this  fubflance  in  vitriolic 
acid,  it  flrikes  a black  colour  with  it,  and  redores  the 
original  blue  to  the  white  precipitate  from  that  acid. 
We  alfo  find,  that  there  actually  is  iron  contained  in 
it;  becaufe,  when  fluxed  with  the  black  flux,  its  par- 
ticles are  attracted  by  the  loadftone  j and  we  can  draw 
no  argument,  from  our  not  having  difcovered  iron  in 
the  experiment  with  the  blow-pipe,  againfl  the  pre- 
fence of  that  metal,  as  fo  little  can  be  examined  in 
that  way.  I therefore  think  it  probable,  that  the 
principal  ingredients  of  it,  and  thofe  on  which  its 
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colour  depends,  are  iron  and  Tome  vegetable  aftrin- 
gent.  Thefituation  in  which  it  is  found  favours  this 
conjedure  very  drongly  ; for,  in  the  fird  place,  the 
water  in  the  neighbourhood  of  it  is  all  impregnated 
with  iron  ; and  fecondly,  in  almod  every  peat-mofs, 
there  are  the  remains  of  oak  trees,  dill  freffi  difperfed 
through  them  ; and  both  their  wood  and  bark  are  of 
a drong  aftringent  nature. 

I do  not  pretend  to  fay,  that  thefe  are  its  only  in- 
gredients. I think  we  may  conclude,  from  the  light- 
nefs  of  the  fubdance,  that  iron  does  not  form  a very 
great  part  of  it  j and  the  fmell,  and  the  particular 
dame  it  exhibits  in  burning,  would  feem  to  diew  the 
prefence  of  fulphur  in  it.  This,  however,  can  be 
only  in  a very  fmall  proportion,  dnce  fo  much  of  it 
is  foluble  in  acids,  which  do  not  at  all  affed  fulphur. 
I fuppofe  the  praecipitate  from  acids  condds  chiedy  of 
iron  and  earth. 

I have  made  fome  trials  on  the  blue  powder  after 
it  was  partly  well  freed  from  the  black  matter,  in 
order  to  fee  how  far  it  might  be  ufeful  as  a paint : a 
quantity  of  it  was  rubbed  in  a glafs  mortar  with  oil 
of  walnuts  ; but,  after  being  thoroughly  mixed  with 
the  oil,  its  colour  was  changed  to  black.  It  is  probable, 
therefore,  that  little  can  be  expeded  from  it  as  an  oil 
colour ; but  it  retains  its  natural  brightnefs  when 
mixed  with  gum-water ; and,  as  it  is  naturally  in  a 
very  fine  powder,  it  is  diffufed  intimately  through  it 
without  any  difficulty,  fo  that,  if  it  could  be  got  in 
fufficient  quantity,  it  would  be  a cheap  and  ufefuli 
water-colour.  I think  there  isreafon  to  believe,  that 
it  might  be  found  in  mod  peat-modes,  as  what  feem 
to  be  the  materials  of  which  it  is  compofed  are  pre- 
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fent  almofl  in  all  of  them.  Two  or  three  years  ago 
a gentleman  fent  me  a parcel  of  it,  which  he  found 
in  a mofs  on  his  eftate,  five  or  fix  miles  diftant  from 
the  place  where  I firft  obferved  it.  I am  informed, 
that  Mr.  Da  Cofta  has  had  fpecimens  of  a blue  earth 
fent  him  from  different  parts  of  England  : what  Sir 
Hans  Sloane  gave  him  from  Ireland  feems  alfo  to 
have  been  the  fame  , and,  from  what  I have  quoted 
from  Kentman  and  Cronftedt,  it  would  appear,  that 
it  is  obtained  on  feveral  parts  of  the  continent.  From 
all  this,  I think  we  may  conclude,  that  it  might  be 
procured  in  fufiicient  quantity  to  be  a cheap  paint  j 
particularly  as  it  is  in  a manner  levigated  and  prepared 
by  nature. 

It  is  to  be  lamented,  that  its  colour  is  fo  eafily  af- 
fected by  alkalies,  elpecially  the  volatile  alkali,  which 
abounds  fo  much  in  the  atmofphere  in  towns,  and  by 
any  confiderable  degree  of  heat.  1 have,  never  how- 
ever, found  any  change  produced  on  it  from  being 
expofed  for  a confiderable  time  to  the  air,  or  to  the 
heat  of  a room  where  a fire  was  kept  conftantly 
burning. 
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XXVIII.  Two  Medical  Obfervations  by  Dr. 
JofephBenevuti,  Phyjician  at  Lucca ; com- 
municated to  the  late  Prefdent  of  the  Royal 
Society , by  Dr.  Ch.  Allioni  of  Turin, 
F.  R.  S.  and  t ran  fated  front  the  Latin  by 
Daniel  Peter  Layard,  M.  D.  Phyfician  to 
her  Royal  Highnefs  the  Prmcefs  Dowager 
of  Wales,  Member  of  the  Royal  College  of 
Phyficians  in  London,  and  of  the  Royal 
Societies  of  London  and  Gottingen.. 

I . Of  a fick  Man  furprizingly.  recovered from  a Fever . 

Read  June  9,  MAN  forty  years  of  age,  named 

/~\  Angelus  Amadei,  of  a plethoric 
conftitution,  and  of  a low  fize,  having  a malignant 
fever,  began  on  the  ninth  day  to  grow  delirious, 
and  continued  fo  during  the  tenth  night;  when,  feveral 
bad  fymptoms  appearing,  it  was  thought  he  mud  die 
foon.  Early  on  the  eleventh  day  in  the  morning,  he 
bid  the  by-ftanders  quit  his  room,  and  expreffed  a 
defire  of  going  to  deep ; his  friends  were  unwilling 
to  withdraw,  unlefs  they  firft  dripped  him  of  his 
fhirt,  and  dried  him  of  the  fweat  he  was  in.  But. 
the  patient  refufing,  and  at  laft  growing  angry,  they 
were  obliged  to  yield  to  his  will.  About  an  hour 
after,  a woman  went  into  the  bed- room,  and  not 
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finding  the  man,  flie  called  the  fervants,  who 
learched  the  houfe,  and  the  well,  into  which  they 
feared  he  had  thrown  himfelf  ; but  to  no  purpofe. 
In  the  mean  time  a rumour  fpread,  as  is  uiiial  in  fuch 
cafes,  that  this  had  happened,  either  by  the  inter- 
polation of  the  devil,  or  by  a miracle. 

The  keeper  of  the  baths  at  Lucca  gave  orders  for 
every  body  to  make  a diligent  fearch ; and  on  the  third 
day  the  Tick  man  wras  at  laft  found  in  a vineyard,  about 
two  miles  from  his  houfe,  hidden  in  a hut,  where,  he 
faid,  that  the  day  before,  he  with  great  aftonilhment 
found  himlelf,  without  at  all  knowing  how  he  came 
there.  It  feemed  to  me,  that  he  muft  have  got  down 
by  the  window  of  the  bed-chamber,  which  was  not 
far  from  the  ground.  What  feems  mod  extraordi- 
nary is,  that,  in  order  to  quench  his  third:,  this  man 
fwallowed  a large  quantity  of  fnow  (with  which  the 
earth  was  covered,  it  being  in  the  winter) ; and  that 
neither  this  fort  of  drink,  nor  the  cold  air,  did  in 
the  lead  affedf  him ; for  though  he  had  gone  away 
from  home  all  in  a fweat,  and  with  no  other  cover- 
ing than  his  diirt,  yet  he  was  freed  from  his  fever, 
and  is  now  redored  to  his  former  health. 

II.  Of  an  extraordinary  great  Head. 

Not  long  fince,  I went  to  Benabii,  a town  fituated 
in  the  territory  of  Lucca,  to  fee  a man,  whofe  head, 
1 had  heard,  was  much  larger  than  is  ufual.  The 
lame  curiofty  procured  me  the  honour  of  attending  at 
the  fame  place  on  Princefs  Lambertini,  niece  to  Pope 
Benedict  the  XIV  th,  whofe  health  I had  the  care  of, 
while  (he  drank  the  water  of  our  baths. 
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I faw  a man,  thirty  years  of  age,  and  yet  of  the 
fize  of  a boy  feven  years  old,  who  was  fitting  on  a 
couch  leaf,  with  his  head  (which  indeed  was  quite 
out  ot  fize)  inclined  on  the  right  fide,  and  refiing  on 
a pillow  j which,  when  he  wanted  to  move,  he  1 up- 
ported  with  his  hands,  as  it  lay  on  a very  fmall  neck. 
This  man  had  enjoyed  a good  health  till  he  was  fix 
years  old;  he  then  had  a diarrhoea,  which  lafied  nine 
months,  and,  upon  its  flopping,  his  lower  extremities 
were  feized  with  the  palfy,  and  loft  their  motion,  but 
their  feeling  remained.  From  that  time  his  head 
increafed  yearly,  together  with  his  face,  nofe,  ears, 
eyes,  mouth,  &c.  but  the  remainder  of  his  body  did 
not  grow  at  all.  The  circumference  of  his  fcalp 
meafured  thirty  feven  inches,  and  eight  lines,  Englifh 
meafure.  The  length  of  his  face  was  twelve  inches 
and  three  lines.  Thefe  meafures  were  taken  by  the 
faid  princefs  and  feveral  of  her  attendants.  This  man 
eats  greedily,  fleeps  well,  but  difcharges  his  faces 
and  his  urine  involuntarily.  The  ftrength  which  he 
has  in  his  hands  is  very  furprizing,  being  luch,  that 
it  is  difficult  for  any  perfon  to  get  Ioofe  from  him, 
when  once  he  holds  faft.  He  is  befides  quick  as  to 
his  underftanding,  he  talks,  and  has  a good  memory  ; 
feldom  or  never  forgetting  what  he  may  have  read 
in  books. 
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XXIX.  An  Account  of  a particular  Species  of  - 
Cameleon:  By  Janies  Parfons,  M.  D, 


of  the  molt  carious  families ; inl'omuch  as  to  have 
engaged  the  attention  of  many  natural  hillorians  $ 
not  only  on  account  of  the  particular  Itrudture  of  its 
parts,  but  alfo  of  feveral  curious  phsenomena  which  are 
peculiar  to  it,  in  its  feveral  fpecies,  in  the  different 
parts  of  the  world. 

Thisanimal  is  ranged  by  authors  under  the  generical 
name  Lacerta,  which  comprehends  a great  variety  of 
all  fizes  from  the  Crocodile  to  the  fmallefl  Lizard  : but 
as  the  Cameleon  has  its  various  fpecies,  and  each  fuch 
properties  as  are  not  common  to  any  others  under  the 
tribe  of  Lacerta , they  indeed  delerve  to  be  regarded 
as  a particular 

However,  fince  authors  have  been  very  full  in  their 
accounts  of  thefe  creatures ; which  every  one,  curious 
in  their  enquiries  into  the  hiftory  of  animals,  may 
have  recourfe  to,  colle&ed  in  an  excellent  work  in- 
titled,  Diclienaire  raifomie  des  Animaux , I (hall  on  1 y 
entertain  the  learned  Society  with  a defcription  of  a 
fpecies  of  Cameleon  which  I confider  as  a non-defcript, 
having  made  a careful  refearch  concerning  this  ani- 
mal among  authors,  and  feen  feveral  kinds  of  them, 
as  well  as  various  figures  in  every  hiftory  I am  ac- 
quainted with  5 from  all  which  the  fubjedt  before  us 
is  very  different. 
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It  is  chiefly  in  the  ftru&ure  of  the  head  that  this 
difference  appears,  and  its  Angularity  induced  me  to 
obferve  it  with  attention  ; for  the  head  is  very  large 
in  proportion  to  the  reft  of  this  animal,  and  all 
others  of  the  fame  clafs  3 and  the  more  fo,  if  we 
meafure  from  the  two  anterior  flat  proceftes,  to  the 
pofterior  extremity  or  procefs  of  the  cranium , which 
meafures  three  inches  and  a quarter.  This  pofterior 
procefs  extends  backwards,  over  the  neck,  to  the  flrft 
vertical  procefs  of  the  fpine ; and  the  interior  procefles* 
one  on  each  Ade,  project  forwards  and  upwards  in 
an  oblique  dire&ion  over  the  nafal  hole,  and  are 
bluntly  ferrated  all  round  ; the  furface  of  the  entire 
face  is  covered  with  tubercles  and  fcales,  which,  by 
being  in  a dry  ftate,  have  loft  their  protuberance  and 
luftre,  which  the  fcales  certainly  were  endowed  with 
while  the  animal  was  alive. 

The  length  of  the  two  mandibles  is  equal,  and  is 
two  inches  and  a quarter  from  the  articulation  of  the 
lower  with  the  upper  jaw,  to  the  apex  of  each;  both 
being  furnifhed  with  a Ane  fet  of  fmall  pointed  teeth; 
all  of  a Aze,  and  fofet,  that,  upon  the  animal’s  clof- 
ing  his  mouth,  the  teeth  do  not  meet,  but  thofe  of 
the  upper  fall  in  with  thofe  of  the  under  alternately. 
There  are  no  molares  nor  canine  teeth. 

The  orbits  are  extremely  large  and  deep,  fo  that 
this  Cameleon  muft  have  had  very  great  eyes,  and 
very  globular;  for  they  are  each  more  than  a third 
of  the  whole  length  of  the  mandible  in  diameter. 

From  a clofe  infpecftion  of  the  fkin,  which  is  now 
contradled  and  dried  clofe  to  the  Aceleton,  it  appears 
fcaled  all  over ; the  larger  fcales  are  upon  part  of  the 
head  and  upon  the  Ades  of  the  neck  ; the  fmaller,  un- 
der the  jaws,  upon  the  neck,  and  over  the  whole 
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body  ; but  we  can  form  no  idea  of  its  proper  colour 
whilft  the  animal  is  alive,  yet  do  not  doubt  of  its 
having  had  a very  beautiful  covering. 

Almoft  every  fpecies  of  Lacerta  have  five  fingers 
upon  each  extremity;  all  the  Cameleons  have  them, 
but  they  differ  in  the  dilpofition  of  the  fingers ; this 
before  us  has  the  tarfal,  metatarfal,  and  three  bones 
to  each  finger,  as  it  is  in  human  hands : in  this  Ca- 
meleon  the  fingers  are  very  long,  and  terminated  with 
pointed  nails  bending  downwards  ; three  of  the  fingers 
of  each  anterior  extremity  are  inwards  in  the  place 
of  the  thumb,  and  the  other  two  are  outwards ; 
whereas  in  the  pofterior  extremities,  three  are  out- 
wards, and  the  other  two  inwards,  having  between 
them  fuch  a large  fpace,  or  divifion,  as  is  between  the 
thumb  and  fingers  of  men. 

But  this  diftribution  of  the  fingers  I faw  in  one  of 
the  triangular-headed  Cameleons  ; other  fpecies  have 
the  five  fingers  together,  and  very  fhort  like  flumps ; 
but  that  deferibed  by  Pitfield  from  the  difledtions  of 
the  Royal  academy,  has  its  fingers  difpofed  in  the 
fame  manner  with  this,  and  is.  one  of  thole  with  a 
triangular  head  and  creft. 

The  vertical  edge  of  the  fpine  is  fcolloped  all  along 
from  the  neck  to  the  extremity  of  the  tail,  and  has  on 
each  Tide  a row  of  knobs,  or  procefies,  as  far  as  the  ar- 
ticulation of  the  thigh  with  the  bone  that  runs  up 
towards  the  fpine ; but  from  thence,  where  the  tail 
begins,  there  is  a fecond  lateral  row  of  knobs,  which 
continue  all  along  the  tail. 

There  does  not  appear  any  paflage  into  the  head 
for  hearing,  nor  any  other  but  the  mouth  and  nafal 
holes ; which  is  alfo  taken  notice  of  by  the  Royal 
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Academy  in  their  obfervations  upon  that  mentioned 
above.  This  made  Bellonius  imagine,  that  thefe 
nafal  holes  ferve  Cameleons  for  hearing  as  well  as 
breathing;  fo  that  it  lhould  feem,  that  more  fpecies 
than  one  are  deftitute  of  auditory  holes. 

This  fubjeCt  came  into  my  hands  from  the  owner 
Mr.  Millan,  who  was  kind  enough  to  leave  it  with  me 
for  the  purpofe  of  laying  it  before  the  Royal  Society; 
we  have  no  knowledge  of  its  native  place,  as  he  bought 
it  among  other  natural  productions  now  in  his  col- 
lection. 

TAB.  VIII. 

The  firft  figure  reprefents  the  animal  in  profile. 

The  fecond  is  a view  of  the  face,  or  upper  furface  of 
the  head. 
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XXX,  A Letter  from  J.  A.  Rizzi  Zan- 
noni,  Member  of  the  Academy  of  Sciences 
at  Gottingen,  and  Geographer  to  his  Si- 
cilian Majefy , to  the  late  Earl  a/' Morton, 
Pr.  R . S.  containing  fever al  Aftronomical 
Obfervations , made  in  feveral  Parts  of  the 
Kingdom  of  Naples  and  Sicily  ; tranflated 
from  the  French,  by  Mathew  Maty,  M.  D . 
Sec.  R.  S. 


Naples,  July  29,  1768. 


My  Lord, 


Read  Nov.  io,t  Take  the  liberty  to  apply  to  your  Lord- 
JL  Ship  on  a fubjedt  of  great  importance 
to  geography.  His  Sicilian  Majefty  has  lately  or- 
dered a topographical  map  of  his  dominions  to  be 
made  j and  all  the  materials,  which  are  to  ferve  for 
that  work,  have  been  collected  together. 

We  frankly  acknowledge,  my  Lord,  that  wre  are 
indebted  to  Englishmen  for  moft  of  the  aftronomical 
observations,  made  in  various  parts  of  the  kingdom  of 
Naples.  The  following  lift  contains  them  all ; but, 
in  order  to  render  them  tifeful,  it  would  be  neceftary 
to  have  the  corresponding  ones  made  at  London,  or 
Greenwich,  the  latitude  and  longitud  of  thefe  two 
places  being  perfe&ly  known,  by  the  accurate  ol>- 
iervations  of  the  mathematicians  bellonging  to  the 
Royal  Society. 

We, 
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We,  therefore,  beg  of  your  Lordfhip  to  procure  us, 
from  the  members  of  that  illuftrious  body,  the  ob- 
fervations  relative  to  our  objedt.  As  for  the  compu- 
tation of  the  parallaxes,  and  the  refults,  I will  fet 
about  that  work  myfelf,  as  foon  as  I fhall  be  furnilhed 
with  the  proper  materials. 

I have  the  honor  to  be. 

My  Lord, 

Your  Lordfhip’s 

mod  obedient  humble  fervant, 

J.  A.  Rizzi  Zannonio 


Eclipfes 
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Eclipfes  of  the  three  fir/l  Satellites  of  Jupiter,  ob- 
ferved  at  the  Royal  College  at  Naples,  in  the  years 
1762,  1763,  and  1764,  by  Father  Maria  Carcani, 
Superior  of  the  Pious  Schools,  by  means  of  a te- 
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The  tranfit  of  Mercury  over  the  Sun,  in  the  year 
1743,  was  obferved  at  Naples,  by  Father  P.  N.  with  a 
telefcope  of  18  palms,  made  by  Campani.  He  deter- 
mined the  firft  contad  at  ih  57'  2 and  the  fecond 
at  2h  o'  35". 

The  tranfit  of  the  fame  planet  in  1753,  was  ob- 
ferved at  Naples,  in  the  Royal  College,  by  Father  Carcani, 
with  a elefcope  of  18  4.  palms. 
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The  tranfit  of  Venus  over  the  Sun,  of  the  year 
1761,  was  obferved  at  Naples,  at  the  fame  place, 
by  the  fame  aftronomer,  with  an  excellent  telefcope 
of  24  palms. 

h f // 

The  firft  contadt  at  21  16  55 

The  fecond  contadl  21  35  20 

The  fame  tranfit  was  likewife  obferved  at  Malta, 
by  feveral  people.  A ferjeant  in  the  marines,  who 
is  an  excellent  pilot,  has  polled  himfelf  at  Valetta, 
and  has  an  excellent  clock,  and  a Newtonian  re- 
fledter  of  3 palms.  He  obferved  the  beginning  of 
the  emerfion  at  2ih  17'  5o//,  and  the  total  emer- 
fion  at  2 1 h 36'  33". 

Finally,  at  Tarentum,  the  latitude  of  which  place 
is  the  fame  with  that  of  Naples,  Mr.  William  Felton 
obferved  the  tranfit  of  Mercury  over  the  Sun  of 
1 753,  with  a very  good  refiedtor  of  2 feet. 

h t /f 

The  firft  contadt  at  11  18  26 

The  fecond  contadt  11  21  36 


Ecliples 
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Eclipfes  of  the  three  firft  Satellites  of  Jupiter,  ob- 
ferved,  at  the  Royal  Obfervatcry  at  Green- 
wich,  in  the  years  1762,  1763,  and  1764, 
during  the  time  that  the  late Rev.Nathaniel  Blils, 
A.  M,  F.  R.  S.  Profeffor  of  Geometry  in  the 
Univerfity  of  Oxford,  was  Aftronomer  Royal ; 
communicated  by  Nevil  Mafkelyne,  B.  D. 
F.  R.  S.  Aftronomer  Royal. 

N.  B.  The  obfervations  were  fometimes  made  with 
a 6 foot  Newtonian  refleder,  the  diameter  of 
whofe  aperture  is  9 inches,  and  which  magni- 
fies 100  times,  and  fometimes  with  a 2 loot 
refiedor,  the  diameter  of  whofe  aperture  is  4 4 
inches,  and  which  magnifies  90  times ; and 
fometimes  with  another  2 foot  refiedor,  made 
by  Mr.  Bird,  whofe  aperture  is  3,8  inches, 
which  magnifies  88  times. 

The  6 foot  telefcope  fhews  an  immerfion  of  the 
firft  fatellite  later,  and  an  emerfion  of  the  fame 
fooner,  than  the  firft  of  the  2 foot  telefcopes  by  about 
2o//.  The  difference  between  the  two  2 foot  tele- 
fcopes may  be  fuppofed  about  5". 
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The  obfervations  prior  to  the  year  1762  fell  in  the  time 
of  Dr.  Bradley’s  being  Aftronomer  Royal,  whofe  obfer- 
vations are  not  in  my  pofleffion  ; neither  can  I have  ac- 
cefs  to  them. 

Nevil  Mafkely  ne. 
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Received  October  4,  1768. 

XXXI.  An  Account  of  fome  Experiments , 
by  Mr . Miller  of  Cambridge,  on  the  f ow- 
ing of  Wheat : By  W.  Watfon,  M.  D. 
iv  R.  S. 

To  the  Royal  Society, 

Gentlemen,  Lincoln’s  Inn  Fields, 

0£t.  4,  1768. 

ReadNov. 24>TT A V I N G been  informed,  that  in 

1768.  the  Botanic  garden  at  Cambridge, 

there  had  been  produced,  by  the  ingenuity  and  care 
of  Mr.  Charles  Miller,  the  gardener  there,  from  one 
grain  of  wheat  only,  in  little  more  than  a year,  a much 
more  confiderable  quantity  of  grain,  than  was  ever 
attempted,  or  even  conjectured  to  bepoffiblej  I have 
defired  him  to  fend  me  a particular  account  thereof, 
in  order  to  its  being  communicated  to  you ; and,  if 
the  Council  fhould  think  proper,  of  its  being  recorded 
in  the  Philofophical  TranfaCtions,  as  I think  it  highly 
deferves.  In  my  opinion,  a faCt  fo  extraordinary 
fhould  not  be  forgotten  5-  as  it  may  poflibly  be  applied 
in  no  inconliderable  degree  to  public  utility:  if  it. 
fhould  not,  the  experiment  itfelf,  fo  fuccefsfully  con- 
ducted, is  a delirable  thing  thing  to  be  known. 

Mr.  Charles  Miller  is  a very  ingenious  perfon,  and 
an  excellent  naturalifh  He  is  the  fon  of  our  worthy 

brother 


\ 
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brother  Mr.  Philip  Miller,  from  vvhofe  knowledge 
of,  and  publications  in,  botany,  agriculture,  and  gar- 
dening, the  public  has  received  very  great  informa- 
tion and  advantage.  In  confequence  of  my  defire,, 
Mr.  Charles  Miller  has  informed  me,  that  having 
made,  in  the  autumn  of  1765,  ard  in  the  Ipring  of 
1 766,  an  experiment  of  the  divifion  and  tran (planta- 
tion of  wheat,  by  which  near  two  thoufand  ears  were 
produced  from  a fingle  grain  ; and  he  having  reafon 
to  think,  from  the  fuccefs  attending  this  experiment, 
that  a much  greater  quantity  might  be  produced,  he 
determined  to  repeat  the  experiment  next  year. 

Accordingly,  on  the  fecond  of  June,  1766,  he 
fowed  fome  grains  of  the  common  red  wheat  j and, 
on  the  eighth  of  Auguft,  which  was  as  foon  as  the 
plants  were  firong  enough  to  admit  of  a divifion,  a 
fingle  plant  was  taken  up,  and  was  feparated  into 
eighteen  parts.  Each  of  thefe  parts  was  planted  again 
feparately.  Thefe  plants  having  pufhed  out  feveral 
fide  fhoots  by  about  the  middle  of  September,  fome 
of  them  were  then  taken  up,  and  divided ; and  the 
reft  of  them  between  that  time  and  the  middle  of 
October.  This  fecond  divifion  produced  fixty  feven 

Thefe  plants  remained  through  the  winter ; and 
another  divifion  of  them,  made  between  the  middle 
of  March  and  the  twelfth  of  April,  produced  five 
hundred  plants.  They  were  then  divided  no. further, 
but  permitted  to  remain. 

The  plants  were  in  general  ftronger  than  any  of  the 
wheat  in  the  fields.  Some  of  them  produced  upwards  of 
an  hundred  cars  from  a fingle  root.  Many  of  the  ears 

mealured. 
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meafured  feven  inches  in  length,  and  contained  be- 
tween fixty  and  feventy  grains. 

The  whole  number  of  ears,  which  by  the  procefs 
befo:  ementioned  were  produced  from  one  grain  of 
wheat,  was  twenty  one  thoufand  one  hundred  and 
nine,  which  yielded  three  pecks  and  three  quarters 
of  clear  corn  ; the  weight  of  which  vvas  forty  feven 
pounds,  feven  ounces;  and,  from  a calculation  made 
by  counting  the  number  of  grains  in  one  ounce, 
the  whole  number  of  grains  might  be  about  five 
hundred  and  feventy  fix  thoufand  eight  hundred  and 
forty. 

By  this  account  we  find,  that  there  was  only  one 
general  divifion  of  the  plants  made  in  the  fpring. 
Had  a fecond  been  made,  the  number  of  plants,  Mr. 
Miller  thinks,  would  have  amounted,  at  leaf!;,  to  two 
thoufand,  inftead  of  five  hundred ; and  the  produce 
have  been  much  enlarged..  For  he  found  by  the 
experiment  made  the  preceding  year,,  in  which  the 
plants  were  divided  twice  in  the  fpring,  that  they 
were  not  weakened  by  the  fecond  divifion.  He  men- 
tions this  to  {Lew,  that  the  experiment  was  not  pufhed: 
to  the  utmoft. 

The  ground,  in  which  this  experiment  was  made, 
is  a light  blackifh  foil  upon  a gravelly  bottom,  and 
eonfequently  a bad  foil  for  wheat.  One  half  of  the 
ground  was  very  much  dunged  ; the  other  half  was 
not  prepared  with  dung,  or  any  other  manure  : no 
difference  was  however  difcoverable  in  the  vigour  or 
growth  of  the  plants,  nor  was  there  any  in  their  pro- 
duce. 

Mr.  Miller  adds,  that  he  omits  making  any  con- 
jectures of  the  probability  of  turning  this  experiment 

to 
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to  public  utility  in  agriculture  j as  that,  he  hopes, 
may  be  better  alcertained  by  a more  extenfive  one, 
which  he  hopes  to  make  next  year.  A gentleman, 
who  affifted  him  in  making  the  experiment  lad  year, 
has  Town  half  an  acre  of  land  with  wheat,  from 
which  they  expedt  to  have  fufficient  to  plant  four 
acres  next  fpring.  The  fuccefs  of  this  experiment 
they  propofe  to  tranfmit  to  me,  when  it  is  compleated  * 
and  of  this,  in  due  time,  I fhall  not  fail  to  inform 
you. 

I am,  Gentlemen, 

Your  mod:  obedient 

humble  fervant 

W.  Watfon. 


XXXII.  Of 
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XXXII.  Of  the  Theory  of  Circulating  De- 
cimal Fra&ions.  By  John  Robertfon, 
Lib . R.  S. 


Read  Nov.  24., 
1768. 


THE  great  advantages  arifing  from 
the  ule  of  Arithmetic,  particularly 
in  philofophy  and  commerce,  is  fufficiently  known  5 
therefore,  every  ftep  taken  towards  its  perfec- 
tion, has  always  been  countenanced  by  thole  who 
were  bed:  acquainted  with  its  nature  and  value.  On 
thefe  motives  I have  been  induced  to  offer  the  annexed 
paper  to  this  learned  Society. 

Regiomontanus,  it  is  faid,  firft  among  Europeans* 
added  to  the  then  known  arithmetic,  an  operation 
by  decimal  fractions;  which  he  exemplified  in  his 
triangular  table.  Its  utility  was  readily  feen,  and 
embraced  in  many  nations,  and  particularly  in  this  > 
where  it  appears  to  have  been  cultivated  in  its  theory, 
and  facile  modes  of  operation,  more  than  in  other 
places. 

Many  writers  have  remarked  its  excellency  in  nu- 
meral computation,  and  have  pointed  out  compen^ 
diums  to  avoid  the  trouble  of  writing  down  fuper- 
fluous  figures ; particularly  in  the  operations  with 
concrete  numbers,  or  thole  relative  to  money,  weight, 
and  meafure  j where  the  gradations  from  one  deno- 
mination to  another  do  not  proceed  in  an  uniform 
progreffion. 

In  finding  the  decimal  values  of  the  fractional 
parts  of  concrete,  and  other  numbers,  it  often  hap- 

D d 2 pens, 
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pen?,  that  thofe  decimals  do  not  terminate,  or  end, 
with  a few  figures  only ; and  fometimes  are  infinite, 
or  never  end  ; and  among  thefe  are  many  which  have 
one  or  more  figures  conftantly  recurring ; as  in  the 
following  proportions,  viz. 

3:2::  1,0000,  c '§c.  : 0,6666,  &c. 
and  12:5::  1,0000,  &c.  : 0,4166,  &c. 
alfo  7:3::  1,0000,  &c.  : 0,428571,428571, 

In  operations,  with  fuch  recurring  decimal  frac- 
tions, particularly  in  multiplication  and  aivifion,  the 
work  will  either  be  longer  than  neceffary,  or  be  very 
inaccurate,  if  the  numbers  are  not  confiderea  as  cir- 
culating ones : and  to  come  at  the  true  refults  of 
fuch  operations,  fcveral  authors  have  given  precife 
rules;  and  fome  of  them  have  fhewn  the  principles 
upon  which  thofe  rules  were  founded. 

In  the  annexed  paper  thofe  principles  are,  en- 
deavoured to  be,  exhibited  in  a different,  and  in  a 
more  general  and  concife  manner,  than  has  hitherto 
been  fhewn  : but  the  modes  of  working  are  not  here 
annexed,  as  they  are  to  be  found  in  Cunn,  Malcolm , 
Marjl^  and  others ; and  may  hereafter  be  fully  ex- 
emplified in  a treatife  of  Arithmetic,  by  the  author 
hereof,  confidered  in  a more  mathematical  order, 
than  what  has  hitherto  been  appropriated  to  this  moil 
ufeful  fcience. 

General  Principles. 

. 

■ r 

1.  Number  is  fuppofed  to  begin  at  unity,  and  from 
thence  to  afeend  and  defeend  : thofe  terms  afeending 
•above  unity,  are  integers;  and  thofe  delcending  be- 
low unity,  are  fractions. 


When 
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When  in  the  afcending  and  defending  parts  of  the  fcale,  the  gradation 
proceeds  by  a tenfold  value  from  the  right  hand  towards  the  left,  the  rank 
of  numbers,  thus  generated,  is  called  the  decimal  fcale. 

As  every  place  in  this  lcale  is  ten  times  the  value  of  its  next  right  hand 
place  ; therefore  the  firft  place  in  thefraCtional  part,  is  _y  ofthe  place  of  units  ; 
and  the  fecond,  third,  fourth,  &c.  defcending  places  in  the  fractional  part, 

is  t4tt,  rm»  -ro4ro->  Parf  the  P5ace  of  unitS- 

Therefore  every  decimal  fraction  is  equal  to  a feries  arifing  from  m ulti— 

plying  the  firft,  fecond,  third,  fourth,  &c.  terms  of  the  decrealing  geome- 
trical progreffion  -L-  + — '-o  + toW  4*  by  the  firft,  fecond, 

third,  and  fourth,  &c.  terms  in  the  given  fraction  refpeCtively. 

Thus.  Let  the  given  fraction  be  0,3587  or  _yJ*o7._. 

Then  0,3587=^  x 3+-^  X 5 + Ww  X 8 4. T^4-TV  x 7 
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2.  Every  decimal  fraction  arifes  from  divifton,  when  the  dividend  is  lefs 
than  the  divifor. 

For,  divifor  : dividend  : : io  : firft;  term  of  the  fraction ; 

: : ioo  : fum  of  the  firft  and  fecond  terms 

::  1000  : fum  of  the  firft,  fecond,  and  third,  terms, 

&c. 

And  according  to  the  ratio  of  the  divifor  to  the  dividend,  the  quotient, 
or  decimal  fraction,  will  be  finite  or  infinite. 

3.  Among  thofe  decimal  fractions  which  are  infinite,  or  do  not  end,  fome 
of  them  recur , or  circulate  j that  is,  the  fame  figure  or  -figures  run  over 
again  and  again  ad  infinitum . 

As  0,333  j 0,2323  &c. ; 0,758758  &c.;  0,999  &c. 

Here  0,33  3 &c.  z=JL  _4-_  * -I- 1 4- L , &c. 

' J J J 1 o ^ 100  1 i^Too  I 10000* 
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The  circulating  fraction  0,999,  &c-  equal  to  !>o. 

For  the  difference  between  1,0  and  0,999  *s  lefs  than  can  be 
aftigned. 

To  fave  a repetition  of  figures,  it  is  ufual  to  mark  the  firfl  and  lafl  of 
circulating  expreffions,  with  points  over  the  figures. 

Thus, 0,333  &c.  is  wrote  0,3  ' 

• • •• 

0,2323  &c.  0,23  • 

0,785785  &c.  0,785 

- - «• 

4.  Like  circulating  decimal  fractions  are  thofe  which  have  each  the  fame 
number  of  circulating  places ; and  begin  to  recur  each  at  the  fame  name. 

Every  finite  decimal  fradion  may  be  confidered  as  infinite ; cyphers  being 
ufed  as  the  circulating  part. 

Either  place  of  a circulating  expreflion  may  be  taken  as  the  firfl ; obferv- 
ing  that  the  number  and  order  of  the  circulating  places  be  not  altered. 

For  as  the  decimal  fradion  arifes  by  divifion  ; if  either  place  of  the  re- 
curring figures  be  taken  for  the  firfl,  the  others  will  from  thence  re- 

gularly circulate. 

Hence  feveral  unlike  circulating  decimal  fradions  may  be  made  to  begin 
and  end  at  places  of  like  names. 

5.  If  in  the  decimal  fcale  to,  100,  1000,  10000,  100000,  1000000,  &c. 

continued  indefinitely,  be  feleded  any  rank  of  equi-difiant  terms,  fuch, 

that  whatever  term  therein  is  taken  for  the  firfl  term,  and  the  firfl  term  is 

made  the  common  ratio  to  the  reft ; then  will  the  fum  of  the  reciprocals  of 

thofe  terms,  be  equal  to  the  reciprocal  of  the  number  which  is  unity  lefs 

than  the  firfl  term. 
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Hence  the  reciprocal  of  a number  confifting  of  n places  of  9’s,  is 
equal  to  a circulating  number  of  n places,  the  right  hand  figure  being  1, 
and  the  reft  o*s. 
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6.  If  the  reciprocal  of  a number  confifting  of  n places  of  9 s>  be  multi- 
plied by.  a number  D,  not  exceeding  n places  j the  product  will  be  a cir- 
culating decimal  fraction  of  n places,  the  right  hand  ones  being  the  fame 
digits  as  are  in  the  number  D. 


Let  D = 3 j or  D = 23  j or  D = 785 ; orjo  any  other  number* 


Eea 


Now 
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e (by  5*). 

°>3 

°,°*3 

°>23 
0,003 

0,023 

0,785 

7.  Hence  every  circulating  decimal  fraction  will  be  equivalent  to  a vulgar 
iradtion,  wherein  the  numerator  is  thofe  circulating  figures,  and  the  denomi- 
lator  confifts  of  as  many  9’s,  as  are  figures  in  the  numerator. 

Thus  0,3  = For  2.  x 3 = ~ = 0,3  (by  6th) 

°)°3  = tV  tV*  3 = tV  = °>°3 
0,23  = tV  X 23  = 44-  = 0,23 

8.  Hence  a circulating  decimal  fradtion,  of  any  number  of  places,  being 
multiplied  by  a number  of  as  many  9’s,  will  give  a finite  expreffion,  having 
:he  fame  figures  as  are  in  the  circulating  one. 
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Hence  it  appears,  that,  in  common  multiplication,  the  product  of  a cir- 
culating number,  by  its  proper  denominator,  in  g’s,  will  be  deficient  of  the 
true  product  by  that  circulating  number. 

Thus  o,6  x 9 = 5,4;  then  5,4  -\-  ,6  =:  6.  For  4.  = 0,6 

0,06  x 99  = 5,94 ; then  5,94  + 0,06  — 6.  For  JL.  = 0,06 
0,625  X 999  = 624 ,375  ; then  624,375  4-  0,625  — 625,0 

Hence.  Any  finite  number  is  in  proportion  to  the  fame  number  re- 
curring, as  the  proper  denominator  of  the  circulate  is  to  that  denomina- 
tor increafed  by  unity. 

• « 

Thus  9:10  : : 6 : 6.  For  6x9=  6x10 

• • • • 

99  : 100  : : 25  : 25.  For  25  x 99  = 25  x 100. 

SCHOLIUM. 

If  to  the  preceding  articles,  be  joined  the  compendiums  of  multiplying 
and  dividing  by  any  number  of  9’s,  they  will  confiitute  the  whole  of  the 
theory,  upon  which  depend  all  the  operations  with  circulating  numbers : for 
as  thefe  have  9’s  for  their  denominator,  wanting  unity  in  the  lowed;  place  to 
make  them  io’s ; therefore  unity  for  every  9 is  applied  in  fome  additions  and 
multiplications:  Or,  the  circulating  parts  being  reduced  to  finite  number  ; 
then  working  with  them  by  the  common  rules,  will  give  finite  refults ; which 
refults  are  to  be  reduced  to  circulates  by  contrary  operations  to  what  were 
ufed  to  reduce  the  circulates  to  finites. 
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XXXIII.  A Letter  from  Mr.  J.R.  Forfter, 
F.  A.  S.  to  M.  Maty,  M.  I).  Sec . R.  S. 

containing  fome  Account  of  a new  Map  of. 
. the  River  Volga. 

Warrington,  October  24,  1768. 

R, 

W"  Received  both  your  favours  of  the  iff 
and  17th  inrtant,  in  due  time. 

I am  very  glad  the  committee  of  the  Royal  Society 
has  done  my  map  of  the  river  Volga  * the  honour  of 
having  it  engraved  and  publifhed  in  their  Tranf- 
adtions. 

You  wiffied  to  be  informed  of  the  manner  in  which 
it  was  conftrudted.  I readily  comply  with  your  de- 
fire, and  fend  you  the  following  fhort  account,  which 
I hope  will  be  fatisfadtory. 

At  my  arrival  at  Saratof,  which  is  the  chief  town 
of  the  dirtridt  given  by  her  Ruffian  majefty  to  the 
German  colonies,  I got  two  MSS.  maps  in  Ruffian 
charadters,  done  by  Mr.  Reufs,  a major,  and  able 
engineer,  in  the  Ruffian  fervice,  who  went  along  the 
river  Volga,  from  Saratof  to  Tfaritfin,  by  water;  and, 
at  every  winding  of  the  river,  went  on  ffiore  to  take 
the  angles,  and  to  meafure  the  meadows  beyond  the 
Volga  ; this  map  was  upon  five  ffieets,  parted  toge- 
ther. The  other  MS.  map  had  the  fame  author, 
confirted  of  eight  ffieets,  and  deferibed  the  country 
fromPetroffk  and  Saratof,  to  Tfaritfin,  along  the  Volga, 
and  wertward  to  the  rivers  Choper  and  Don.  It  was 
.conrtrudted  upon  an  adlual  furvey,  in  which  the  ma- 
jor was  aflifted  by  three  engineer  officers  j however, 

* See  Tab.  IX.  p.  216. 

as 
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as  this  furvey  had  been  made  in  a hurry,  by  m 'a- 
iuring  the  roads  on  horfeback,  with  a long  : ope  of 
ten  poles,  and  taking  the  angles  only  from  village  to 
village,  1 cannot  depend  upon  it  as  entirely  corredd. 

The  country  from  Saratof  to  Dmitrefsk  I pafled 
through  myfelf ; I meafured  one  bafe,  and  then  took, 
with  an  infdrument,  the  angles  of  the  mold  Idriking 
objedts,  as  hills,  villages,  and  rivers,  on  both  Tides  of 
the  Volga.  On  the  ealdern  fide  of  that  river,  I got 
as  far  as  the  lake  Yelton,  and  the  Tandy  defart  Ryn, 
always  tiling  the  fame  method  : from  thence  I went 
to  the  river  Yerooflan,  almold  to  its  very  fource,  and 
came  back  again,  to  the  place  where  it  enters  the 
Volga  ; from  thence  I proceeded  to  Saratof,  along  the 
Volga,  redtifying  Mr.  Reufs’s  angles  and  maps ; and, 
befides,  I made  an  excursion  30  miles  above  Saratof, 
on  the  eald  Ihore  of  the  Volga.  All  the  places,  which 
are  marked  with  lines  in  my  map,  are  either  colonies 
already  fettled,  or  places  intended  to  be  filled  with  co- 
lon! Ids,  who  were  then  on  their  march  from  Pe- 
terlburgh  towards  Saratof.  When  I prefented  this 
map  to  the  Academy  of  Sciences  at  Peterlburg,  it  was 
looked  upon  as  an  Unique  ; for  they  had  in  the  geo- 
graphic department  not  one  map  of  this  country, 
although  more  than  3000  MSS.  maps  and  drawings 
were  kept  in  their  portefolios.  I can,  therefore, 
very  juldly  call  this  the  firld  tolerable  map  ; and  who- 
ever will  take  the  trouble  of  comparing  my  work  with 
Mr.  Hanway’s,  or  Olearius’s  map,  will  ealily  fee  the  re- 
markable difference  between  them.  Mr.  Hanwav 

j 

went  in  a great  hurry  over  this  part  of  the  country,  and 
had  no  inldruments,  nor  did  he  make  any  furvey ; he  was 
alfo  unacquainted  with  the  language  of  the  country  ; 

the 
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the  knowledge  of  which  is  of  great  importance  to 
one  who  would  fuccecd  in  an  undertaking  of  this 
nature.  Olcarius  never  flirred  out  of 'his  {hip:  and 
the  map  contained  in  the  Ruffian  Atlas,  is  fo  fliame- 
fully  deficient  and  faulty,  that  the  academy  very 
readily  acknowledged  the  improvements  made  by 
my  map,  and  thankfully  accepted  of  it,  although 
no  life  was  made  of  it.  During  my  flay  at  London, 
in  1766,  I made  a revifion  of  my  papers,  cal- 
culated again  all  diflances  and  angles,  and  corre&ed 
my  map  in  more  than  twenty  places,  lb  that  this  may 
be  juflly  called  a new  and  improved  one. 

The  canal  made  by  Perry,  in  the  year  1697-1701, 
for  the  conjundlion  of  the  Volga  and  Don,  I fur- 
veyed  j and  conftrudted  a fpecial  map  of  it,  of  more 
than  three  yards  fize,  and  can  therefore  anfwer  for 
its  accuracy.  The  canal  begun  by  the  Turks,  no- 
body ever  took  notice  of  befides  me  in  a map ; which 
I did,  from  an  account  I got,  by  means  of  Mr. 
Reufs,  and  fome  others,  and  from  a rough  fketch  of 
it,  communicated  to  me.  That  part  of  the  Don, 
which  appears  in  the  map,  is  taken  from  the  very 
accurate  and  famous  map  made  by  the  vice-admiral 
Cornelius  Cruys,  and  publifhed  in  fourteen  fheets  in 
.Holland. 

This,  I hope,  will  fatisfy  the  public  in  refpeift  to  the 
accuracy  of  the  performance,  and  enable  the  Society 
to  judge  better,  whether  it  deferves  to  be  publifhed 
-or  not.  I am,  with  the  greatefl  refpebt, 

S I R, 

Your  mofl  obliged  and  humble  fervant, 

John  Reinhold  Forfter. 
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Received  Oftober  3,  1768. 

XXXIV.  An  Account  of  the  Lymphatic  Syfletn 
in  Birds ; by  Mr.  William  Hewfon,  Reader 
in  Anatomy : In  a Letter  to  William 
Hunter,  M.  D.  F.  R.  S.  and  by  hi?n  com - 
inunicated  to  the  Society . 

S I R, 

Read  December  8,  T T A V I N G been  fo  fortunate,  in  a! 

1768.  J~JL  feriesof  experiments  made  with 
that  view,  as  to  trace  out  the  lymphatic  fyftem  in 
birds,  I have  ventured  to  offer  the  following  account 
of  it  to  you,  in  order  to  be  prefented,  if  you  think 
proper,  to  the  Royal  Society ; and,  I flatter  myfelf, 
this  difcovery  will  be  looked  upon  as  fome  acquifltion 
to  phyfiology. 

The  lymphatic  fyffem  has  been  fuppofed  to  be 
wanting  in  birds  ; and  abforption  in  that  kind  of  ani- 
mals to  be  carried  on  by  branches  of  the  common 
veins.  Phyfiologifts  were  led  into  this  opinion  by 
obferving,  that  though  the  lacSteals  and  mefenteric 
glands  were  eafily  feen  even  in  the  fmalleff  quadruped, 
yet  the  mod  acute  anatomiffs  had  not  been  able  to 
find  in  any  bird  the  leafl  appearance  either  of  thofe 
veffels  or  glands.  The  difficulty  of  difeovering  the 
ladteals  in  birds  was,  no  doubt,  principally  owing 
to  the  tranfparency,  or  want  of  colour,  in  the  fluid 
which  they  contain.  In  quadrupeds  the  ladteals  are 
eafily  found,  as  they  are  filled  with  chyle,  which  is 
moftly  opaque  and  white;  whereas,  in  birds,  the  chyle 
is  as  pellucid  and  colou riels  as  the  veffels  themfelves. 
Vgl.  LVIII.  F f The 
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The  want  of  mefenteric  glands  was  another  caufe  of 
our  remaining  fo  long  ignorant  of  thofe  veffels. 

This  fyftem  may  be  divided  in  birds,  as  it  is  in 
quadrupeds,  into  the  branches,  viz.  the  ladeals  and 
lymphatics,  and  their  trunk,  or  thoracic  dud.  The 
ladeals  indeed,  in  the  ftrided:  fenfe,  are,  in  birds, 
the  lymphatics  of  the  inteftines,  and  like  the  other 
lymphatics  carry  a tranfparent  lymph.  And  inftead 
of  one  thoracic  dud  there  are  two,  of  which  one  goes 
to  each  jugular  vein.  In  thefe  circumftances  it  would 
feem,  that  birds  differ  from  quadrupeds,  fo  far  at 
lead;  as  I may  judge  from  the  diffedion  of  a goofe, 
which  was  the  bird  I chofe  as  mod;  proper  for  this 
enquiry. 

So  much  being  premifed,  I fhall  next  give  a de- 
fcription  of  what  I have  feen  of  thofe  veffels  in  this 
fowl ; and  to  illudxate  the  defcription  I fhall  add  a 
figure  from  the  fame  fubjed,  in  which  thofe  veffels 
were  filled  with  quick-filver. 

The  ladeals  run  from  the  intedines  upon  the  me- 
fenteric veffels.  Thofe  of  the  duodenum  faj*  pafs  by 
the  fide  of  the  pancreas  (QJ  -f*,  and  probably  receive 
its  lymphatics : afterwards  they  get  upon  the  cceliac 
artery,  of  which  the  fuperior  mefenteric  is  a branch. 
Whild  they  are  upon  this  artery  they  are  joined  by  the 
lymphatics  from  the  liver  (bj:  here  they  form  a plexus, 
which  furrounds  the  cceliac  artery  (cc ) ; at  this  part 
they  receive  a lymphatic  from  the  gizzard  (d) ; and  a 
little  farther,  another  from  the  lower  or  glandular  part 
of  th  zcefophagus  ( e ).  Having  now  got  to  the  root  of  the 
cceliac  artery,  they  are  joined  by  the  lymphatics  from 
the  renal  capful 'a ; and  near  the  fame  part,  by  the 

* See  Plate  X.  in  the  outlines. 

t See  the  fame  Plate  in  the  Figure  itfclf. 
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ladteals  from  the  other  fmall  inteftines,  which  vefiels 
accompany  the  lower  mefenteric  artery.  Thefe  laft 
mentioned  ladteals,  before  they  join  thofe  from  the 
duodenum , receive  from  the  redlum  a lymphatic,  which 
runs  with  the  blood-veflels  of  that  gut.  Into  this 
lymphatic  fome  fmall  branches  from  the  kidneys  feem 
to  enter,  which  coming  from  thofe  glands  upon  the 
melentery  of  the  reBum , at  lad:  open  into  its  lympha- 
tics. At  the  root  of  the  coeliac  artery,  the  lymphatics 
of  the  lower  extremities  probably  join  thofe  from  the 
inteftines.  The  former  I have  not  yet  traced  to  their 
termination,  though  I have  diftindtly  feen  them  on  the 
blood-vefiels  of  the  thigh  ; and  in  one  fubjedt,  which 
I injedted,  fome  veffels  were  filled,  contrary  to  the 
courfe  of  the  lymph,  from  the  network  near  the  root 
of  the  cceliac  artery ; thefe  vefiels  ran  behind  the cava> 
and  down  upon  the  aorta , near  to  the  origin  of  the 
crural  arteries,  and  I prefume  they  were  the  trunks  of 
thofe  branches  which  I had  feen  in  the  thigh. 
At  the  root  of  the  cceliac  artery,  and  upon  the  conti- 
guous part  of  th q aorta ^ a network  (fj)  is  formed  by 
the  ladteals  and  lymphatics  above  defcribed.  This 
network  confifts  of  three  or  four  tranfverfe  branches, 
which  make  a communication  between  thofe  which 
are  lateral.  In  the  fubjedt  from  which  my  drawing 
was  made,  there  were  four*  From  this  network  arife 
the  two  thoracic  dudts  (gg) ; of  which  one  lies  on 
each  fide  of  the  fpine,  and  runs  upon  the  lungs  ob- 
liquely upwards  towards  the  jugular  vein,  into  which  it 
opens  (/  & ri)  ; not  indeed  into  the  angle  between  the 
jugular  and  fubclavian,  as  in  the  human  fubjedt,  but 
into  the  infide  of  the  jugular  vein,  nearly  oppofite  to 
that  angle.  The  thoracic  dudt  of  the  left  fide  is  joined- 
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by  a large  lymphatic  (b),  which  runs  upon  the  cefo- 
phagus,  and  can  be  traced  as  far  as  the  lower  or  glan- 
dular part  of  that  canal  ; from  which  part,  or  from 
the  gizzard,  it  feems  to  iffue.  The  thoracic  duds 
are  joined  by  the  lymphatics  of  the  neck  (and  pro- 
bably by  thofe  of  the  wings)  juft  where  they  open 
into  the  jugular  veins. 

The  lymphatics  of  the  neck  * generally  confifl  of 
two  pretty  large  branches,  on  each  fide  of  the  neck, 
accompanying  the  blood-vdfels.  Thofe  two  branches 
join  near  the  lower  part  of  the  neck ; and  the 
trunk  is,  in  general,  as  fmall,  if  not  fmaller,  than 
either  of  the  branches.  This  trunk  runs  clofe  to  the 
jugular  vein  (ii),  gets  on  its  inlide,  and  then  opens 
into  a lymphatic  gland  ( k k).  From  the  oppofite  fide 
of  this  gland,  a lymphatic  comes  out,  which  pours 
the  lymph  into  the  jugular  vein.  On  the  left  fide,  the 
whole  of  this  lymphatic  joins  the  thoracic  dud  of  the 
fame  fide,  fl ) ; but,  on  the  right,  one  part  of  it  goes 
into  the  infide  of  the  jugular  vein  a little  above  the  an- 
gle (m),  whilft  another  joins  the  thoracic  dud,  and 
with  that  dudformsa  common  trunk,  which  opens 
into  the  infide  of  thejugular  vein,  a little  below  the  angle 
which  that  vein  makes  with  the  fubclavian  (nj. 

To  this  defcription  it  maybe  necefiary  to  add,  that 
though  it  be  taken  from  one  fubjed,  yet  in  three  others 
of  the  fame  fpecies  which  I examined  carefully,  I faw 
nothing  which  difagreed  with  it.  I particularly  at- 
tended to  themumber  of  the  thoracic  duds,  fufpeding, 
thatpofiiblyin  this  fubjed,  the  two  that  I had  feen  might 

* It  is  but  doing  juflice  to  the  ingenious  Mr.  John  Hunter,  to 
mention  here,  that  thefe  lymphatics  in  the  necks  of  fowls  were 
hrfi  difcoyered  by  him  many  years  ago. 
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be  only  a variety,  which  is  a circumftance  that,  as  we  are 
told,  has  occurred  even  in  the  human  body.  But  in 
three  others  of  this  fpecies,  which  1 likewife  fuccefs- 
fully  injected,  I ftill  law  two  dudts ; and  therefore  I 
am  inclined  to  believe,  that  this  is  the  conftant  num- 
ber. I likewife  carefully  attended  to  the  vefiel  s com- 
ing from  the  gland  on  the  right  fide:  and  in  the  only 
two  fubjedts  in  which  the  lymphatics  of  the  neck  were 
properly  filled,  1 obferved,  that  one  part  of  it  opened 
immediately  into  the  vein,  and  the  other  joined  the 
thoracic  dudf  of  that  fide  ; whilft,  on  the  left  fide,  the 
vefiel  which  ifiiied  from  the  gland  wholly  joined  the 
thoracic  dudf.  In  all  the  four  fubjedis  I evidently  faw 
that  the  thoracic  dudts  open  into  the  infide  of  the  jugu- 
lar veins. 

This  fyfiem  in  birds  differs  mod  from  that  in  qua- 
drupeds in  the  following  pariculars.  iff,  In  the  chyle 
being  tranfparent  and  colourlefs.  2dly,  In  there  be- 
ing no  vifible  lymphatic  glands,  neither  in  the  courfe 
of  the  ladteals,  nor  in  that  of  the  lymphatics  of 
th abdomen i nor  near  the  thoracic  dudts.  3dly,  In 
the  feveral  parts  of  this  fyfiem  in  birds  being  more 
frequently  enlarged,  or  varicofe,  than  in  quadrupeds. 
In  particular,  this  appears  to  be  the  cafe  of  the  vefiels 
which  confiitute  the  network  at  the  root  of  the  cceliac 
artery  in  that  fubjedt  from  which  the  drawing  was 
taken.  The  ladteals  are  frequently  enlarged  in  fome 
places ; fo  are  the  thoracic  dudts ; and  the  lymphatics 
on  each  fide  of  the  neck  are  commonly,  when  taken 
together,  larger  than  their  trunk  which  opens  into 
the  lymphatic  gland.  In  one  fubjedt,  where  inftead 
of  two  lymphatics  on  the  left  fide  I found  only  one, 
that  vefiel  was  as  large  as  a crow- quill  j whilfi  the 
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lower  part  of  it,  which  entered  the  gland,  was  much 
fmaller. 

Th  us  far  the  account  of  what  I faw  : I fhall  next 
beg  leave  to  obierve,  that,  as  the  fuppofed  want  of 
this  fyllem  in  birds  has  been  conlidered  as  a ftrong 
argument  in  favour  of  abforption  by  the  common  veins, 
now,  fince  we  find  it  not  wanting,  that  theory 
muft  be  much  weakened.  And  I may  likewife  add, 
that  abforption  feems  to  be  carried  on  in  birds,  as  in 
quadrupeds,  by  this  fyftem,  at  leaft  principally ; in- 
deed I am  inclined  to  believe,  entirely  ; for  no  argu- 
ments brought  in  favour  of  abforption  by  the  com- 
mon veins  appear  to  me  of  equal  validity  with  thole 
that  can  be  urged  againlf  it.  The  contrary  opinion 
is  indeed  embraced  by  the  mod:  learned  and  acute 
phyfiolog'rft  of  the  prefent  age,  who,  treating  of  this 
lubjedt,  exprefles  himlelf  in  the  following  manner : 
“ It  is  a ftrong  argument  in  favour  of  ablorption  by 
“ the  common  veins,  that  neither  birds,  amphibious 
“ animals,  nor  fill  with  cold  blood,  have  either  the 
“ ladtealorthe  lymphatic  fyftem.  Nature  common- 
“ ly  oblerves  a pretty  ftridt  analogy  in  her  works,  and 
“ makes  ufe  of  fimilar  organs  to  perform  fimilar  func- 
“ tions.  Now  in  all  animals,  quadrupeds  and  the 
« whale  excepted,  we  mult  admit  of  abforption  by 
« the  mefenteric  veins,  if  in  thofe  animals  there  is 
“ no  other  way  for  the  chyle  to  get  into  the  blood. 
“ And  if  thofe  veins  in  birds  and  amphibious  animals 
“ abforb  the  chyle,  it  is  very  probable  they  likewife 
« abforb  it  in  quadrupeds,  in  which  they  equally 
<c  exift.”  But  the  exigence  of  this  fyftem  in  birds 
is  not  the  only  fadt  which  might  be  adduced  to  inva- 
lidate the  above  opinion  j for  I have  feen  a part  of  it 
very  diftindtly  in  one  of  the  a?nphibiat  viz.  the 
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Turtle  *.  Whether  it  is  to  be  found  in  fifh,  I cannot 
yet  determine.  Since  I faw  it  in  birds  and  in  the  Turtle, 

I made  indeed  fome  enquiries  after  it  in  fifh,  but  hi- 
therto without  fuccefs.  Yet,  that  they  are  not  without 
fuch  veifels,  I think  is  probable,  from  conlidering  that 
the  lymphatics  are  fo  general,  as  to  be  found  in  quadru- 
peds, birds,  and  amphibious  animals.  And  from  the 
conlideration  of  theextenfivenefs  of  this fyftem  through 
fo  many  claffes  of  animals,  I am  inclined  to  think  that 
opinion  mod  probable,  which  you  advanced  fome  time 
ago,  when  you  printed  your  difcovery  of  the  ufe  of 
thofe  veffels,  viz.  “ That  the  lymphatics  are  the 
l(  oi2ly  abforbents  ■f-”. 

For  the  fake  of  thofe  who  may  incline  to  profecute 
this  enquiry  farther,  I (hall  now  relate  the  method  by 
which  thefe  veffels  may  be  demonftrated ; and  that  is, 
having  chofen  a young  and  very  lean  goofe,  and  fixed 
it  upon  a table,  let  the  abdomen  be  opened  whilft  it  is 
yet  alive,  and  a ligature  be  paffed  round  its  mefente- 
ric  veffels,  as  near  the  root  of  the  mefentery  as  poflible. 
The  ladteals  will  begin  to  appear  near  the  ligature  in 

* The  part  of  this  fyftem,  which  I faw  in  the  Turtle,  was  the 
ladteals.  I filled  them  with  quick- filver  as  far  as  the  root  of  the 
mefentery,  where  they  formed  a confiderable  net-work  into  which 
a lymphatic  of  the  fpleen  entered.  I had  not  an  opportunity  of 
tracing  them  farther,  having  taken  the  mefentery  out  of  the  ani- 
mal before  I had  thought  of  looking  for  thefe  vefi'els,  as  I was  not 
at  that  time  intent  on  this  enquiry.  The  la&eals  in  that  animal 
agreed  with  thofe  in  the  bird  above  defcribed,  in  nyt  having  any 
mefenteric  glands.  From  this  circumftance,  and  from  another 
obfervation  which  I made,  I am  inclined  to  believe,  that  the  whole 
fyftem  in  this  animal  will  be  found  to  agree  pretty  exactly  with 
that  of  birds. 

Thefe  veffels  I obferved  fo  long  ago  as  in  the  winter  ] 763-64.. 

| Vide  Hunter’s  Commentaries,  ch,  v, 
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31  few  minutes  after  it  is  made,  efpecially  if  the  bird  has 
been  well  fed  three  or  four  hours  before  the  experi- 
ment. The  lymphatics  in  the  neck  may  be  (hewn 
in  the  fame  manner ; that  is,  by  making  a ligature 
on  the  jugular  vein  at  the  lower  part  of  the  neck  ; 
and  to  be  more  certain  of  including  the  lymphatics, 
which  are  near  it,  we  muft  take  care  not  to  pafs  the 
needle  too  clofe  to  that  vefiel.  When  they  are  to  be 
injected,  they  muft  be  opened  at  a convenient  part, 
and  a proper  pipe  fixed  in  them  for  that  purpofe. 

For  the  greater  fatisfadfion  of  thofe  who  may  think 
this  paper  worthy  their  attention,  I have  prepared 
two  birds,  whofe  lymphatic  fyftems  are  filled  with 
quick-filver,  in  order  to  be  compared  with  the 
figure : thefe  have  already  been  fhewn  to  feveral 
members  of  the  learned  Society,  who  honoured  me 
with  their  prefence  whilft  the  fubjedts  were  frelh  ; and 
who,  I flatter  myfelf,  were  then  fatisfied  with  the  ex- 
adlncfs  of  the  drawing. 

Mr.  Hewfon  begs  leave  to  add,  that  fince  the 
above  paper  on  the  lymphatic  fyftern  in  birds 
was  put  into  the  hands  of  the  fecretary  of 
the  Royal  Society,  he  has  difeovered  the  fame 
fyftern  in  fifh ; and  has  likewife  been  fo  for- 
tunate as  to  procure  a Turtle,  whofe  lymphatic 
fyftern  he  has  traced  out,  and  has  got  deli- 
neated. An  account  of  thofe  difledtions,  with 
the  figures,  he  intends  foon  to  have  the  ho- 
nour of  laying  before  the  Society. 

Windmill  Street,  Dec.  3, 

1768. 
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Explanation  ofPL  ATE  X. 


N.  B.  The  J mall  Letters  refer  to  the  Outlines , and  the 
Capital  Letters  in  general  refer  to  the  Figure , except 
where  the  contrary  is  fpecified, 

A The  Neck. 

BB  The  Clavicle  divided  near  its  middle. 

C The  left  Subclavian  Artery. 

DD  The  Jugular  Veins. — See  the  Outlines. 

EE  The  Pulmonary  Arteries. 

FF  The  two  Branches  of  the  Trachea. 

GG  The  Lungs. 

H The  Aorta — in  the;  Outlines. 

I The  Cceliac  Artery — in  the  fame. 

L The  Oefophagus  turned  to  a tide. 

MM  The  Renal  Capful#,  or  Glandules  Renales  — in 
the  Outlines. 

N A fmall  part  of  the  Liver,  fixed  to  a Rib  by 
a thread.— -In  the  Outlines. 

00 O Inteftines. 

P The  Duodefium. 

CL  The  Pancreas  fixed  to  a Rib  by  a thread. 

R The  Gizzard. 

a The  Ladleals  which  come  from  the  Duodenum . 
b The  Lymphatics  of  the  Liver, 
cc  A Plexus  formed  by  the  above  mentioned  Ladteals 
and  Lymphatics,  which  furrounds  the  Cceliac 
Artery. 

d A Lymphatic  from  the  Gizzard. 
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c A Lymphatic  from  the  lower  part  of  the  Oefi- 

phagus. 

ff  A Network  formed  by  the  Lymphatics  upon  the 
Aorta . 

gg  The  two  Thoracic  Duds, 
ii  The  Trunks  of  the  Lymphatics  of  the  Neck, 
kk  The  Glands  through  which  the  Lymphatic  Vefiels 
of  the  Neck  pafs.  That  of  the  left  fide  is  ob- 
long, and  could  not  well  be  reprefented  in  a 
. Figure. 

1 The  Thoracic  Dud  of  the  Left  Side,  and  the 
Lymphatic  Vefiel  of  the  Neck,  opening  toge- 
ther into  theinfide  of  the  Jugular  Vein, 
m A part  of  the  Lymphatic  vefTel  of  the  right  fide 
of  the  neck,  opening  into  the  Jugular  Vein, 
n The  Thoracic  Dud  of  the  right  fide,  joined  by  a 
part  of  the  Lymphatic  Veflel  of  the  neck, 
and  then  opening  into  the  infide  of  the  Jugular 
Vein. 
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XXXV.  A Catalogue  of  the  Fifty  Plants 
from  Chelfea  Garden,  preferred  to  the 
Royal  Society  by  the.worjhipful  Company 
of  Apothecaries , for  the  Year  1767,  pur- 
fuant  to  the  Direction  of  Sir  Flans  Sloane, 
Bart . Med.  Reg . et  Soc.  Reg . nuper 
Prcefes  : By  William  Fludfon,  Societatis 
Regime  & clarijf.  Societatis  Pharmaceut. 
Lond.  Soc . Hort.  Chelfean.  Prccfeftus  et 
Prcele&or  Botanici. 

. 

Read  Dec.  8,  225 1 Lcea  Jicifolia , foliis  palmatis. 

17  ’ JTeY  Fin.  Sp.  pi.  967. 

Malvea  rol'ea,  folio  ficus.  Bauh.  pin.  315. 

2252  Allium  carinatum , caule  planifciia  bulbifera, 

ftaminibus  fubulatis.  Lin.  Sp.  pi.  426. 
Allium  umbella  bulbifera,  vagina  bicorni,  foliis 
carinatis.  Hall.  all.  27.  tab.  I.  f.  2. 

2253  Amzranthusjpinojus,  racemis  pentandricis  erec- 

tis,  axillis  fpinofis.  Lin.  Sp.  pi.  1407. 
Amaranthus  Indicus  fpinofus,  fpica  herbacea. 
Herm.  Lugdb.  31.  tab.  33. 

2254  Bidens  bipinnata , foliis  bipinnatis  incifis,  caly- 

cibus  involucratis,  corollis  femiradiatis,  femi- 
nibus  divergentibus.  Lin.Sp.pl.  1166. 
Chryfanthemum  Americanum,  coridis  indi  folio. 
Herm.  Par.  123.  tab.  123. 

G g 2 2255  Bidens 


C 228  ] 

225$  Bidens  pilofa , foliis  pinnatis  fubpilofis,  caulis 
geniculis  barbatis,  calycibus  involucro  fim- 
plici,  feminibus  divcrgentibus.  Lin.  Sp.  pi. 
1166. 

Bidens  latifolia,  hirfutior,  femine  anguftiore 
radiato.  Dill.  Hurt.  Elth.  51.  tab  43.  f.  51. 
22^6  Campanula,  Er'tnus , caule  dichotomo,  fo- 
liis  feflilibus,  utrinque  dentatis,  floralibus 
oppofltis.  Lin.  Sp.  pi.  240. 

Erini  f.  Rapunculi  minimum  genus.  Column, 
phytob.  122.  tab.  28. 

2257  Capparis  fpinofa , pedunculis  folitariis  unifloris, 
ftipuiis  fpinofis,  foliis  annuis,  capfulis  ovali- 
bus.  Lin.  Sp.  pi.  720. 

Capparis  fpinofa,  fruftu  minore,  folio  rotundo. 
Bauh'.  pin.  480. 

3258  Conyza  birfuta , foliis  ovalibus,  integerrimis 
fcabris  fubtus  hirfutis.  Lin.  Sp.  pi.  1209. 

2259  Coreopfls  lanceolate , foliis  lanceolads  integerri- 

I'nis  ciliatis.  Lin.  Sp.  pi.  1283. 

Bidens  fuccifae  folio,  radio  amplo  laciniato.  Dill. 
H.  Elth.  55.  tab.  48.  f.  56. 

2260  Coreopfls  Jcucantha,  foliis  pinnatis  ferratis,  flo- 

rum  radio  diverficolore.  Lin.  Sp.pl.  1282. 

2261  Dianthusg/*w<7tf,  floribus  fubfolitariis,  fquamis 

calycinis  lanceolatis  quaternis  brevibus,  co- 
rollis  crenatis.  Lin.  Sp.  pi.  588.  Hudf.  FI. 
Angl.  1 61. 

2262  Dianthus  Cartbufianorum,  floribus  fubaggregatis: 

fquamis  calycinis  ovatis  ariftatis  tubum  fub- 
aequantibus,  foliis  fublinearibus  trinerviis. 
Lin.  Sp.  pi.  586. 
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Caryophyllus  fylveftris  vulgaris  latifolius.  Bauh. 
pin.  209. 

2263  Fraxinus,  Omits , foliolis  ferratis,  floribus  corol- 

latis.  Lin.  Sp.  pi.  1510. 

Fraxinus  Horifera  botryoides,  Morif.  prael.  265. 
Hort.  Angl.  33.  tab.  9. 

2264  Forfkohlea.  Lin.  Mantif.  72. 

Chamaedryfolia  tomentofa  mafcatenfis.  Pluk. 

aim.  97.  tab.  275.  f.  6. 

2265  Geropogon  glabrum,  foliis  glabris.  Lin.  Sp.  pi. 

1109. 

Tragopogon  gramineo  folio,  glabrum,  fibre  di- 
lute incarnato.  Rai.  Hift.  in.  149. 

2266  Gnaphalium  undulatum , herbaceum  foliis  de- 

currentibus,  lanceolatis,  acutis  undatis  fubtus 
tomentofis.  Lin.  Sp.pl.  1197. 

Elichryfum  graveolens  acutifolium,  cauls  alato. 
Dill.  Hort.  Elth.  130.  tab.  108.  f.  130. 

2267  Hamellia patens,  racemis  patentibus.  Lin.  Sp. 

p.l  246.  Jacq.  Amer.  16. 

Periclymenum  arborefcens,  ramulis  inflexis ; 
fiore  luteo.  Plum,  ic  218. 

2268  Helenium  autumnale.  Lin.  Sp.  pi.  1248. 
After  floridianus,  caule  alato.  Pluk.  Phyt.  tab. 

372-  f-  9-  . . 

2269  Helidteres,  Ifora,  foliis  eordatis  ferratis,  frudtu 

compofito  contorto.  Lin.  Sp.  pi.  1367. 
Uidteres,  arbor  Indian  orientalis,  filiqua  varico- 
fa,  et  funiculi  in  modum  contortuplicata. 
Pluk.  Aim.  18 1.  tab.  245.  f.  2. 

2270  Holofteum  cor  datum t foliis  fubcordatis.  Aman. 

ac.  3.  p.  2i.  Lin.  Sp.  pi.  130. 
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Alfine  Americana,  nummularis  folio.  Herm. 
parad.  1 1.  tab.  n. 

2271  Holofteum  umbel  latum,  floribus  umbellatis. 

Loef.it.  120.  Lin.  Sp.pl.  130. 

Lychnis  gramlnea  hirfuta  utnbellifcra.  Morif. 
Hill.  2.  p.  546.  f.  5.  tab.  22.  f.  46. 

2272  Hypericum  tomentofum,  floribus  trigynis : caly- 

cibus  ferrato-glandulofis,  foliis  femiamplexi- 
caulibus  flexuofis  tomentofls,  caulibus  pro- 
ftratis.  Gouan.  monfp.  402.  Lin.  Sp.  pi. 
1106. 

Hypericum  fupinum  tomentofum  alterum. 
Cluf.  Hift.  2.  p.  1 8 1 . 

2273  Lobelia,  Erimts,  caule  patulo,  foliis  lanceo- 

latis  ferratis,  pedunculis  longiflimis.  Lin.  Sp. 
pi.  1320. 

Campanula  minor  Africana,  crinifacie,  flore 
violaceo,  caulibus  eredtis.  Herm.  Lugdb.  1 10. 
tab.  in. 

2274  Loeflingia,  Hifpanica , Loef.  it.  1 13.  tab.  1.  f.  2. 

Lin.  Sp.  pi.  50. 

2275  Malva  fcabrofa , caule  fruticofo,  pilis  fimplicibus, 

foliis  lobatis,  floribus  eredtiufeulis,  petalis 
incumbentibus.  Lin.  Sp.  pi.  968. 

Malva  Africana  frutefeens,  flore  rubro.  Comm, 
hort.  2.  p.  171.  tab.  86. 

£ 276  Malva  limevjis , caule  eredto  herbaceo,  foliis 
lobatis,  fpicis  fecundis  axillaribus,  feminibus 
laevibus.  Lin.  Sp.  pi.  968. 

2277  Mimulus  ringens,  eredus,  foliis  oblongis  linea- 
ribus  feflilibus.  Lin.  Sp.  pi.  884. 

Digitalis  perfoliata  glabra,  flore  violaceo  minore* 
Hift.  Ox.  11.  p.  475.  L5.  tab.  8.  f.  6. 

2278  Morus 
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2278  Morus  papyrifera,  foliis  palmatis,  frudtibus- 

hifpidis.  Lin.  Sp.  pi.  1399. 

Morus  papyrifera,  fativa  Japonica.  Seb.  Thef*. 
1.  p.  44.  tab.  28.  f.  3. 

2279  Parietaria  Lufttanica^  foliis  ovatis  obtufis,  cauli- 

bus  ftriatis  laevibus  filiformibus  procumben- 
tibus.  Lin.  Sp.  pi.  1492. 

Parietaria  Lufitanica,  annua  minima*  Tourn*. 
506.  Raj.  Hill:.  HI.  p.  129. 

2280  Paffiflora  rubra,  foliis  bilobatis  cordatis  acumi- 

natis.  Lin.  Sp.  pi.  1356. 

Flos  pafiionis,  folii  media  lacinia  quafi  abfcifia, 
flore  minore  carneo.  Sloan.  Jam.  1 44.  Hift.  I. 
p.  229. 

2281  Paffiflora  ferratifolia,  foliis  indivifis  ferratis.  Lin* 

SP-  P1-  1 355- . 

Granadilla  Americana,  folio  oblongo  leviter  fer- 
rato,  petalis  ex  viridi  rubefcentibus.  Mart, 
cent.  36.  tab.  36. 

2282  Plantago  maritima , foliis  femicylindraceis  inte- 

gerrimis : bafi  lanatis,  fcapo  tereti*  Lin.  Sp. 
pi.  165.  Hudf.  Angl. 

Coronopus  maritimus  major.  Ba-oh.  pin.  190. 

2283  Plantago  Africana^  caule  ramofo  fruticofo,  foliis 

lanceolatis,  dentatis  capitulis  aphyllis.  Lin.. 
Sp.  pi.  168. 

Pfyllium,  foliis  crenatis,  Indicum.  Bauh.  pin/ 
191. 

2284  Plantago  Cynops , caule  ramofo  fruticofo,  foliis 

filiformibus  integerrimis  ftridis,  capitulii 
fubfoliatis.  Lin.  Sp.  pi.  167. 

Pfyllium  majus  fupinum.  Bauh.  pin.  191. 

* 2285  Poly- 
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2285  Polycarpon  tetraphyllum.  Lin.  Sp.  pi.  131. 
Anthyllis  alfinifolia  polygonoides  majo.  Barr. 

car.  103.  tab.  534. 

2286  Piercea  glabra,  foliis  ovato-lanceolatis  glabris. 

Mill  Did.  Hort.  ed.  8. 

Rivina,  floribus  odandris  dodecandrifve.  Lin. 
Sp.  pi.  1 17. 

2287  Saxifraga  nmbrofa,  foliis  obovatis  fubreturfis  car- 

tilagineo-crenatis,  caule  nudo  paniculato. 
Lin.  Sp.  pi.  574. 

Geum  folio  fubrotundo  minori  piftillo  floris 
rubro  Mill.  i.  c.  14 1.  f.  2. 

2288  Sida  Indica , foliis  cordatis  fublobatis  ftipulis 

reflexis,  pedunculis  longioribus,  capfulis 
multilocularibus  fcabris  calyce  longioribus. 
Lin.  Sp.  pi.  964. 

Abutilon  Indicum.  Comm.  hort.  n.  tab.  1. 

2289  Silphium  perfoliatum , foliis  oppofitis  deltoidi- 

bus,  petiolatis  perfoliatis.  Lin.  Sp.  pi.  1301. 

2290  Silene  polyphylla , foliis  fafciculatis  fetaceis : ramo- 

rum  florentium  oppofitis.  Roy.  Lugdb.  447. 
Lin.  Sp.  pi.  601 . 

Lychnis  fylveftris  VIII.  Cluf.  Hift.  I.  p.  290. 

2291  Sifymbrium  monenfe , acaule,  foliis  dentato- 

pinnatis  fubpilofis.  Lin.  Sp.  pi.  9i8.Hudf. 
Angi. 

Eruca  monenfis  laciniata,  flore  luteo  ma- 
jore.  Dill.  Hort.  Elth.  135.  tab.  111. 

f-  J35- 

2292  Solanum  ferox , caule  aculateo  herbaceo,  foliis 

cordatis  angulatis  tomentofis,  baccis  hirtis 
calyce  obtedis.  Lin.  Sp.  pi.  267. 

2293  So- 
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2293  Solanum  Virginianum , caule  aculeato  herbaceo 

foliis  pinnatifidis  utrinque  aculeatis : lacinii, 
finuatis  obtufis,  calycibus  aculeatis.  Lin.  Sp. 
pi.  267. 

Solanum  Americanum  laciniatum  fpinofifiU 
mum.  Dill.  Hort.  Elth.  360.  tab.  267., 
f.  346. 

2294  Solanum  fodomeum , caule  aculeato  fruticofo, 

foliis  obovatis  pinnatifido-finuatis  obtufis 
fparfe  aculeatis  nudis,  calycibus  aculeatis. 
Lin.  Sp.  pi.  265. 

Solanum  fpinofum,  profunde  laciniatis  foliis, 
fubtus  lanuginofis,  madarafpatanum.  Pluk. 
tab.  3 16.  f.  4 ? 

2295  Solidago  rigida,  foliis  caulinis  ovatis  fcabris, 

ramis  alternis  fafiigiatis,  corymbis  termina- 
libus.  Lin.  Sp.  pi.  1235. 

Virga  aurea  novae  Angliae,  lato  rigidoque  folio. 
Herm.  par.  243.  tab.  243. 

2296  Sonchus  maritimus > pedunculo  nudo,  foliis 

lanceolatis  amplexicaulibus  indivifis  retror- 
fum  argute  dentatis.  Lin.  Sp.  pi.  1 1 16. 
Sonchus  anguftifolius  maritimus;  Pluk.  phyt. 
tab.  62.  f.  5. 

2297  Spermacoce  tenuior , glabra,  foliis  linearibus, 

fiaminibus  inclufis.  Lin.  Sp.  pi.  147. 
Spermacoce  verticillis  tenuioribus.  Dill.  Hort. 
Elth.  370.  tab.  277.  f.  359. 

2298  Urtica  cylindrical  foliis  oppofitis  oblongis,  amen- 

tis  cylindricis  folitariis  indivifis  fefiilibus.  Lin. 
Sp.  pi.  1396. 

Urtica  racemola  humilior  iners,  Sloan.  Jam. 

38. 
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2299  Urtica  divaricata , foliis  alternis  ovatis,  ra- 

cemis  compofitis  divaricatis.  Lin.  Sp.  pi. 

I397*  ' 

Urtica  racemofa  major  Virginiana  mitior,  f. 
minus  urens.  Pluk.  phyt.  237.  f.  2. 

2300  Zinnia  paucifloray  floribus  paucis.  Lin.  Sp. 

pi.  1296. 

Bidens  calyce  oblongo,  feminibus  radii  co- 
rolla non  decidua  coronatis.  Mill.  tab.  64, 
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Received  September  29,  1768. 

XXXVI.  Interpretation  of  the  Infcription  on 
a Punic  Coin,  Jlruck  in  the  IJle  of  Gozo, 
never  hitherto  explained.  In  a Letter  to 

Charles  Morton,  M.  D.  Sec.  R.  S.  from 
the  Rev.  John  Swinton,  B.  D.  F.  R.  S. 
Cuft  os  Archivorum  of  the  Univerfity  of 
Oxford,  Member  of  the  Academy  degli 
Apatifti  at  Florence,  and  of  the  Etrufcan 
Academy  of  Cortona  in  Tufcany. 

4 

Good  Sir, 

Read  Nov.  24, T T has  been  obferved  by  the  learned 
17681  J Sig. , Abate  Ridolfino  Venuti,  that 
fuch  antient  pieces  as  that  before  me  (fee  Tab.  XI.  n. 
5.),  which  has  a place  in  myfmall  cabinet,  adorned  with 
a Punic  infcription  on  the  reverfe(i),  are  not  feldom 
found  in  the  illand  of  Malta.  This  feems  in  a good 
meafure  to  have  induced  him  to  denominate  them 
Maltefe  (2)  medals,  and  to  confider  them  as  ftruck 
in  that  bland.  On  one  fide  of  my  coin  we  difco- 


( 1 ) Saggt  di  Dijfertazioni  Accadetniche  pubblicamente  lette  nella 
Nobil.  Accademia  Etrufca  dell ’ antichijjima  Cittd  di  Cortona. 
Tom.  I.  p.  35 — 42. 

(2)  Dijjertaz.  dell ' Abat.  Ridolfin.  Venut.  in  Sag.  di  DiJJertaz. 
Auademich.  lAc.  ubi  fup. 
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ver  the  head  of  a woman  veiled,  and  on  the  reverfe* 
that  of  a fheep,  under  which  hands  a word  formed 
of  three  Punic  characters.  The  piece  itfelf  is  well 
enough  preferved,  and  the  letters  in  particular  have 
almoft  intirely  efcaped  the  injuries  of  time.  Several 
fimilar  medals  have  been  publifhed  by  (3)  Paruta, 
(4)  Laftano fa,  the  (5)  Marquis  Scipio  Maffei,  (6)Sig. 
Abate  Venuti,  and  (7)  M.  Pellerin  ; on  which  the 
three  elements  here  mentioned,  though,  perhaps,  not 
fo  accurately  taken  as  thofe  tranfmittcd  you  in  the 
draught  of  my  coin,  are  exhibited  to  our  view.  The 
legend  or  infcription,  however,  on  the  reverfe  has 
never,  unlefs  I am  greatly  deceived,  been  hitherto 
rightly  explained. 

The  firft  of  the  characters  preferved  by  the  medal 
I am  confidering  is  taken  by  Sig.  Abate  (8)  Venuti 
for  Koph , and  I intirely  agree  with  him  in  that  no- 
tion. On  my  piece,  however,  it  mult  be  allowed 
iomewhat  different  both  from  the  correfpondent  ele- 
ment given  us  by  this  celebrated  antiquary  and  that 
which  occurs  on  the  fimilar  medals  publifhed  by 
(9)  M.  Pellerin.  It  feems  to  refemble,  though  not 
very  ffrongly,  the  letter  Kappa,  as  it  appears  on  cer- 
tain antient  Greek  coins.  I am  neverthelefs  fully  fa- 
tisfied,  from  feveral  conffderations,  that  the  cha- 

(3)  Paruta  Medagl.  idc. 

(4)  Laftanofa  Muf  de  las  Medullas  Defconocld.  id'c.  En  Huefca,, 
1645. 

(3)  Maffe.  Ver  on.  lllujlrat.  Lib.  III.  c.  vii.  p.  259,  &c. 

(6)  Ridolfin.  Venur.  ubi  fap. 

(7)  Peller.  Recueil  de  Aledailles  de  Penples  id  dc  Villes , idc-% 
Tom.  III.  p.  85,  86.  A Paris,  1763. 

(8)  Ridolfin.  Venut.  ul'i  fup. 

(9)  Peller.  ubi  fup. 
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radter  in  queftion  muft  be  a figure  of  Koph . The 
legend  on  the  fimilar  medals  publifhed  by  (io)  Sig. 
Abate  Venuti  and  M.  Pellerin  renders  this  indis- 
putably clear.  That  character  therefore  will,  I 
doubt  not,  be  looked  upon  by  thofe  well  verfed  in 
this  branch  of  literature  as  a new  form  of  the  ele- 
ment Koph. 

The  lecond  and  third  letters  of  our  infcription,  as 
they  appear  on  the  coins  communicated  to  the  learned 
world  by  Sig.  Abate  Venuti  and  M.  Pellerin,  are 
apparently  the  fame,  though  on  mine  they  are  molt 
certainly  diftindt  characters ; the  firft  of  them  ftrong- 
ly  refembling  a form  of  the  Punic  or  Phoenician 
Lamed,  and  the  other  being  indubitably  one  of  Nun. 
Admit  this,  and  the  word  may  be  read  kavlin,  or 
cavlin;  though  the  Jod,  after  the  Punic  and 
Phoenician  manner,  is  here  fupprefied.  Such  a 
l'uppreffion  amongft  the  Phoenicians  and  Carthaginians 
was  by  no  means  uncommon,  as  I have  (n)  elfe- 
where  inconteftably  proved.  This  being  allowed,  we 
fhall,  perhaps,  not  find  it  fo  difficult  to  point  out  the 
place  where  all  thefe  medals  were  {truck. 

There  is  a fmall  ifiand  in  the  Mediterranean 
only  five  miles  from  Malta,  denominated  antiently 
PATAOr,  or  gavlos,  both  by  the  Greeks  and  the 
Romans;  as  we  learn  (12)  from  Diodorus  Siculus, 
(13)  Mela,  and  (14)  Pliny.  This  ifiand,  which  is 

(10)  Ridolfin.  Venut.  & Peller.  ubi  Tup. 

(11)  Philofoph.  Tranfaft.  Vol.  Llil.  p.  275. 

(12)  Diod.  Sic.  Lib.  V. 

(13)  Pompon.  Mel.  De  Sit.  Crb.  Lib.  II.  c.  vii. 

(14)  Plin.  Nat.  Hi/i,  Lib.  III.  c.  viii.  Lib.  V.  c.  vii. 
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about  thirty  miles  in  circumference,  was  (15)  occu- 
pied by  the  Phoenicians  in  very  early  times,  and  af- 
terwards by  the  (16)  Greeks.  When  the  latter  were 
pofiefifed  of  it,  the  capital,  named  alfo  gavlos,  was 
one  of  thofe  cities  called  by  the  Greeks  AYTONOMOI, 
governed  by  it’s  own  laws,  and  confequently,  as 
it  fhould  feem,  a kind  of  free  independent  Hate. 
This  may  be  fairly  inferred  from  feveral  antient 
coins  of  that  city,  to  be  met  with  in  the  cabinets 
of  the  great  and  the  curious,  with  the  Greek 
word  TATAIT UN  upon  them.  The  Carthaginians 
therefore  (17),  who  probably  fucceeded  the  Greeks  in 
the  occupation  of  this  ifland,  may  reafonably  be  pre- 
iumed  likewife  to  have  coined  money  in  that  capital, 
with  a Punic  infcription  upon  it.  Nor  can  this  well 
be  denied,  as  medals  of  Cofyra,  or  ColTura,  denomi- 
nated by  the  moderns  Pantallaria,  adorned  with  fuch 
an  infcription  (18),  fometimes  occur;  though  that 
ifland,  whatever  figure  it  might  have  made  when  pof- 
fefied  by  the  Carthaginians,  was  confiderably  fmaller 
than  gavlos,  known  at  prefect  by  the  name  of  Gozo. 
The  Phoenicians  and  Carthaginians  feem  to  have  af- 
iigned  the  latter,  when  mailers  of  it,  the  appellation  of 
kavl,  orcAvL;  which  may,  perhaps,  be  deemed 
equivalent  to  the  (19)  Hebrew  bp,  kal,  light. 


(15)  Diod.  Sic.  ubi  Tup.  Phil.  Cluvcr.  Sicil.  Antiqu.  Lib.  II. 
p.  444.  Lugd.  Batavor.  1619. 

(16)  Sil.  Italic.  Lib.  XIV.  ver.  274.  Phil.  Cluvcr.  ubi  fup. 
P 445- 

(17)  Scyl.  Peripl.  Burchard.  Niderfted.  Malt.  Vet.  & Nov. 
p.  35.  Helmeftadii,  1660. 

(18)  Saggi  di  Dijfertazion.  Accadem'icb.  See.  Tom.  I.  p.  31/ 

(19)  Val.  Schuid.  Lex.  Pentaglot.  p.  1615.  Hanoviae,  1612. 
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small,  or  the  (20)  Arabic  ysl,  akal,  the  compara- 
tive of  ya,  kal,  smaller  ; thofe  nations  confidering 
Gozo  as  a fmaller  idand,  hate,  or  diftrid,  than  Malta, 
As  for  the  minute  idand  of  Hephaeftia,  or  Lopadufa 
(21),  though  mentioned  by  leveral  of  the  antients,  it 
was  looked  upon  as  meriting  little  attention,  or  regard. 
The  etymon  laid  down  here  feems  more  appofite  and 
natural  than  that  obtruded  upon  the  learned  world 
by  Bochart. 

If  the  Phoenicians  and  Carthagininians  then  called 
Gozo,  when  occupied  by  them,  cavl,  an  inha- 
bitant of  that  idand  mud;  have  been  named  by  them- 
gavli  ; which  in  the  plural  will  give  cavlim,  or 
cavlin,  according  to  the  different  ages  in  which 
the  monuments  exhibiting  the  word  at  hrft  appeared, 
That  in  was  fometimes  a Punic  plural  termination, 
the  baalsamen  of  St.  Audin  (23)  feems  clearly 
enough  to  imply  ; the  word  samen  being  of  the 
Chaldee  dual  form,  and  evincing  the  plural  as  well 
as  the  dual  number  in  Punic  mafculine  nouns  to  have 
ended  fometimes  in  in.  Several  of  the  antient 
Maltefe,  or  Punic,  numerals,  publidied  by  Girolamo 

(20)  Jacob.  Gol.  Lexic.  Arabico-Latin.  p.  1950,  195 1 • 
Lugduni  Batavorum,  1653. 

(21)  Plin.  Nat.  Hi  ft.  Lib.  V.  c.  vi.  Ptol.  Geograph.  Lib.  IV. 
c.  iii.  Athen.  Deipnofoph.  apud  Bocharr.  Chan  p.  554,  555, 
Father  Froelich  mentions  a coin  of  this  minute  ifland,  with  the 
word  AOnAAOTSXAinN  upon  it  ; from  whence  we  may 
conclude,  thatrthe  true  antient  name  of  it  was  AOIIAAOTI2A, 
LOPADvSsa,  the  authority  of  medals  being  deemed  inconteftable 
by  the  learned.  Erafm.  I'roel.  Notit,  Elcmentar . Pswniftn. 
Antiquor.  lAc.  p.  97. 

(22)  Bochart.  Chan.  Lib.  I.  c.  xxvi.  p.  554*  Franeofurti  ad 
Moenum,  i6Br, 

(23)  Auguft.  Locution.  Lib.  VII.  c.  i. 


(24.)  Me- 


[ 240  ] 

(24)  Megiferio  and  (25)  Johannes  Henricus  Mains, 
not  to  mention  the  Punic  (26)  abelonii  of  St. 
Auftin,  and  other  fimilar  inftances,  that  might, 
with  equal  facility,  be  produced,  manifeftly  prove 
the  fame  thing.  Nor  ought  it  to  appear  flrange,  that 
the  Punic  inscription  here  fhould  be  exprefled  in  the 
nominative  cafe  ; as  a parallel  inftance  occurs  on  the 
reverfe  of  a * (26)  curious  Punic  coin  of  the  ifland 
of  CofTura,  now  in  the  very  valuable  cabinet  of  the 
Reverend  and  learned  Mr.  Godwyn,  Fellow  of 
Balliol  College,  Oxford,  which  is  perfe&ly  well 
preferved.  As  Koph  therefore  in  (27)  oriental 
names  was  not  infrequently  converted  into  Gamma, 
or  g,  both  by  the  Latins  and  the  Greeks,  when  fuch 
names  were  adopted  by  thofe  nations  ; it  can  be  no 
matter  of  furprize,  that  cavl,  by  the  aforefaid 
converflon,  and  the  addition  of  a Greek  or  Latin 
termination,  fhould  become  gavlos,  the  appellation 
affigned  the  ifle  of  Gozo  by  feveral  antient  writers. 
Hence  we  may  conclude  it  more  than  probable,  that 

(24)  Girolam.  Megifer.  in  Defcript.  Melit.  c.  i.  f.  13. 
Lipfiae,  1606. 

(25)  Johan.  Henric.  Maius  in  Specim.  Ling.  Punic,  in  ho clicrn. 
MelitenJ.  fuperji.  § 16.  f.  482.  apud  Petr.  Burman.  in  Thef. 
Antiq.  &c.  T.  XV. 

(26)  Augud.  de  Metre  fib.  &V.  c.  Ixxxvii.  Boch.  Chan. 
Lib.  il.  c.  xvi.  p.  851.  Francofurti  ad  Mcen.  1681. 

*(26)  As  fome  of  the  forms  of  the  letters  on  this' valuable 
coin  differ  from  thofe  of  the  correfpondent  elements  in  all  the 
draughts  of  the  fimilar  pieces  that  I have  hitherto  met  with, 
it  feems  to  me  highly  to  merit  the  attention  of  the  curious  and 
the  learned.  See  Tab.  XI.  m.3. 

(27)  Bochart.  ubi  fup.  Lib.  I.  c.  xlii.  p.  737.  c.  xxvii. 
p.  569.  U in  Phal,  Lib.  I.  c.  iii.  p.  20.  Franco?,  ad  Mcen. 
1681. 
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the  piece  in  queftion  was  ftruck  in  Gozo,  though 
the  precife  time  of  that  operation  cannot  now  be  fo 
eaftly  afcertained. 

From  what  has  been  faid,  I flatter  myfelf,  the 
learned  will  admit  the  medal  before  me  to  have 
appeared  firft  in  the  ifle  of  Gozo,  and  not  in  Malta, 
as  fome  of  the  moll  celebrated  antiquaries  have  fup- 
pofed  ; efpecially,  flnce  the  people  of  the  former 
ifland  had  a mint  ereCted  in  their  capital,  from 
whence  coins  were  emitted,  with  the  word  rAY- 
AITjQN  on  the  reverfe  (28),  when  under  the  domi- 
nation of  the  Greeks.  One  of  thofe  coins  has  a place 
affigned  it  in  my  fmall  cabinet,  and  another  in  the  va- 
luable collection  of  the  Reverend  and  learned  Mr. 
Ciacherode,  Student  of  Chrift-Church,  Oxon.  My 
piece  in  the  main  is  well  preferved,  though  the  three 
la  ft  letters  of  the  legend  on  the  reverfe  have  been  ef- 
faced by  the  injuries  of  time  ; but  Mr.  Cracherode’s, 
which  is  likewife  in  pretty  good  confervation,  has 
handed  down  to  us  that  legend  perfect  and  intire. 
A draught  of  my  medal  attends  this  paper  (fee  Tab, 
XI.  n.  2.),  which  for  accuracy  may  be  abfolutely  de- 
pended upon.  We  may  fafely  therefore,  as  I appre- 
hend, attribute  the  Punic  medal  I am  conftdering,  as 
well  as  all  others  adorned  with  the  fame  Punic  cha- 
racters, to  the  ifle,  or  city,  of  Gozo,  to  which  it  feems 
in  reality  to  belong. 

To  what  has  been  here  advanced  it  may  poftibly  be 
objected  by  fome,  that  the  ifland  of  Malta  is  much 
fuperior,  both  in  number  of  inhabitants  and  extent, 
to  that  of  Gozo  3 and  that  mod  of  the  antient  coins 


(28)  Feller,  ubi  fup.  p.  34,  35,  36. 
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fimilar  to  that  before  me  are  brought  from  Malta, 
where  they  are  not  infrequently  found.  From  whence 
they  may  be  inclined  to  colled:,  as  Sig.  Abate  Venuti 
(29)  adually  has  done,  that  all  fuch  Punic  medals  as 
that  I am  attempting  to  explain  made  their  firft  ap- 
pearance in  the  ifland  of  Malta.  In  anfvver  to  the 
drd  of  thefe  objedions,  I would  beg  leave  to  reply, 
that  as  the  two  idands  here  mentioned  were  fo  near 
one  another,  both  of  them  free  dates,  coined  their 
own  money,  were  occupied  by  people  of  the  fame 
nation,  and  confequently  of  the  fame  religion  } 
neither  their  extent  nor  the  number  of  inhabitants 
they  refpedively  contained  can  be  of  any  great 
weight,  with  regard  to  the  point  in  quedion.  But 
farther,  the  idand  of  Gaulos,  or  Gozo,  though  lefler 
than  Malta,  was  fo  confiderable,  probably  by  reafon 
of  it’s  excellent  ports,  mentioned  by  (3c)  Diodorus 
Siculus,  that  Mela  (31)  and  Pliny  (32),  in  their  Ihort 
lid  of  the  idands  of  the  Sicilian  lea,  towards  the 
coad  of  Africa,  place  it  even  before  Malta,  the  larged 
of  them.  And  we  learn  from  an  antient  infcription, 
that  it  had  the  honour  of  being  a municipium  (33) 
in  the  Roman  times.  Nor  will  the  fecond  objedion 
be  of  any  great  force,  when  it  is  conddered,  that 
the  two  idands  of  Malta  and  Gozo  were  in  (34)  a 

(29)  Ridolfin.  Venut.  ubi  fup.  p.  37. 

(30)  Diod.  Sic.  ubi  fup.  Lib.  V. 

(31)  Pompon.  Mel.  ubi  fup. 

(32)  Plin.  ubi  fup.  p.  164. 

(33)  Spoil.  Mifc . Erudit.  Antiq.  Chrift.  Cellar.  Netit.  Orb. 
Antiq.  p.  655,  656.  Cantabrigiae,  1703. 

(34)  Joh.  Qu intin.  in  Dcfcript . Mclit,  & Burch.  Niderftcd. 
ubi  lup.  p.  33,  36. 
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manner  contiguous  to  one  another ; that  the  money 
of  each  was  undoubtedly  current,  on  account  of  their 
great  vicinity,  in  both  of  them ; and  therefore  that 
we  may  eafily  conceive  a confiderable  number  of 
pieces  appertaining  antiently  to  the  latter  to  have  been 
preferved,  for  many  ages,  in  the  former  of  thofe  iflands. 
And  this  is  rendered  dill  more  probable  by  one  or  two 
infcriptions  found  in  Malta  (35),  that  originally  be- 
longed to  the  ifle  of  Gozo.  Nor  is  the  cardinal 
point  taken  for  granted  in  this  objection,  on  which 
it  almoft  intirely  turns,  by  any  means  inconteda- 
ble.  For  feveral  of  thefe  medals,  perhaps  mod  of 
them,  are  brought  into  Europe  from  Tunis,  as  I take 
mine  actually  to  have  been,  to  which  place  they 
might  as  eadly  have  found  their  way  from  Gozo 
as  from  Malta.  All  which  being  maturely  weighed, 
the  figures  of  the  letters  themfelves,  which  ought  to 
be  the  bads  of  all  our  reafoning  relative  to  the  word 
formed  of  thofe  letters,  will,  I would  flatter  my- 
felf,  be  allowed  decifive  in  favour  of  my  prefent 
opinion. 

Sig.  Abate  (36)  Venuti  has,  indeed,  obferved, 
that  the  God  Mithra  fometimes  appears  onfuch  Punic 
coins  as  that  conddered  by  me  here,  in  the  lame 
manner  as  on  fome  of  the  antient  Greek  (37)  medals 
of  the  Maltefe  ; from  whence  he  infers,  that  thefe 
Punic  pieces  are  to  be  attributed  to  the  if] and  of 

(35)  Spon.  Mifc.  Antiq.  p.  190,  192.  Jan.  Gruter.  Corp. 
Infcmpt.  ex  Recenf  & cum  Annotat.  Joan.  Geor.  Graevii,  p.  415. 
Amfteiaedami,  1707.  Chriftoph.  Cellar.  Notit . Orb.  Antiq. 
p.  655,  656.  Cantabrigiae,  1703. 

(36)  Ridolfin.  Venut.  ubi  (up.  p.  37. 

, (37)  Mem.  de  /’  Acad,  des  Bell.  Lett.  Tom.  IX.  p.  160. 
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Malta.  But  this  inference,  as  I apprehend,  is  nei- 
ther valid  nor  juft.  For  as  the  inhabitants  of  Gozo 
were  of  the  fame  religion  with  thofe  ©f  Malta,  as  has 
been  already  remarked  ; ’tis  natural  to  fuppofe,  that 
the  former,  as  well  as  the  latter,  might  have  im- 
preffed  the  effigies  of  the  God  Mithra,  and  any  other 
religious,  or  rather  fuperftitious,  fymbol,  common 
to  them  both,  on  their  coins. 

I ffiall  only  beg  leave  at  this  time  to  add,  that  the 
MSS.  from  which  fome  of  the  earlier  editions 
(38)  of  Silius  Italicus  were  printed,  exhibited 
cavlvm,  as  the  true  antient  name  of  the  iffe  of 
Gozo.  Phil.  (39)  Cluverius,  Chriftoph.  (40)  Cel- 
larius,  and  Nic.  (41)  Heinffus,  I know,  look  upon 
this  le&ion  as  a corruption,  and  fcruple  not  to 
pronounce  it  a depravation  of  the  text.  But  their 
bare  afiertion,  intircly  unfupported,  as  it  is,  and 
ftrongly  oppofed  by  a Punic  medal  of  undoubted 
antiquity,  by  no  means  convinces  me  of  the  truth 
of  what  they  aflert ; efpecially,  as  there  are  other 
kdtions  of  the  antient  name  of  Gozo,  two  of 
which  have  for  their  initial  letter  K,  or  C.  This 

(38)  Sil.  leal.  Lib.  XIV.  ver.  274.  Edit.  Colin.  Parifiis,  i'53rv 
Sil.  leal,  ubi  (up.  cum  Arguments  Hermanni  Bufchii.  Lugduni, 
1598.  Id.  ibid.  Ed.  Plantin.  1600.  Id.  ibid.  Lugduni,  1603, 
Id.  ibid.  Ed.  Crifpin.  in  Corp.  Vet.  Poet.  Latin.  1601.  Id.  ibid, 
cum  Comment.  Daufqucii  Sandtomarii.  Parifiis,  it)  18. 

(39)  Phil.  Cluver.  Sici/.  rfntiq.  Lib.  II.  p.  444.  Lugd.  Ba- 
tavor.  1619. 

(40)  Chriftoph.  Cellar,  in  Sil.  Ital..  Lib.  XIV.  ver.  274; 
Lipfise,  1695. 

(41)  Nic.  Heinf.  in  Si!.  Ital..  ubi  fup.  EJ.  Diakenb.  Tril- 
jedli  ad  Rhenum,  1717. 
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we  learn  from  (42)  fome  of  the  manufcripts,  and 
the  printed  copies,  of  Strabo.  The  authority  of  thefe 
manufcripts,  in  conjunction  with  that  of  thofe  of 
Silius  Italicus  abovementioned,  feems  to  bring  a frefli 
acceffion  of  ftrength  to  the  preceding  interpretation 
of  the  Punic  word  on  my  coin,  and  at  the  fame 
time  to  receive  itfelf  no  inconfiderable  fupport  from 
that  interpretation. 

You  will  excufe  the  trouble  given  on  this  occalion, 
as  fome  light  may  poffibly  be  thrown  on  feveral 
very  curious  and  valuable  Punic  medals,  hitherto 
unexplained,  by  the  paper  now  fent  you ; and  be- 
lieve me  to  be,  with  all  poflible  confideration  and 
regard. 

Good  Sir, 

Your  moll  obedient  humble  fervanf, 

Chrift  Church,  Oxon. 

Sept.  2,  1768. 

(42)  If.  Cafaub.  Comment,  et  Cajligat . ad  Lib.  Strabon. 
Geograph.  I.  VI.  VII.  Gio.  Pietro  Francefco  Agius  de 
Soldanis,  Dell'  Origine  Della  Lingua  Punica  prefcntamente  ufata 
da  Malt  eft,  DiJJertazA.  p.  $0.  In  Roma,  1750. 


John  Swinton. 


P.  235,  1.  13,  14,  for  n.  5.  infert  n.  I.  P.  249,  I.  9 .for  nr  1,  3.  Infert  n.  I,  2« 
P.  253,  i.  13,  for  n.  2.  inferta.  3, 
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Received  September  29,  1768. 


XXXVII.  Elucidation  of  an  Etrufcan  Coin 
ofV adlum,  in  Lucania,  emitted  from  the 
Mint  there , about  the  Ernie  of  the  Social 
War.  hi  a Eetter  to  Charles  Morton, 
M.  D.  Sec.  R.  S.  from  the  Rev . ]ohn 
Swinton,  B.  D F.  R.  S.  Cuftos  Archi- 
vorum  of  the  U niverfity  of  Oxford,  Mem- 
ber of  the  Academy  degli  Apatifti  at  Flo- 
rence, and  of  the  Etrufcan  Academy  of 
Cortona  in  Tufcany. 

Dear  Sir, 


with  a defcription  (fee  Tab.  XI.  n.  4.)  in  this  letter,  at 
prefent  in  my  fmall  cabinet,  was  fomc  years  fince  com- 
municated to  the  learned  world  by  Sig.  Pafleri ; and 
afcribed  to  the  city  ( 1)  of  P&ftum,  in  Lucania,  of 
which  fuch  noble  ruins  are  hill  extant,  by  that  ingenious 
author.  This  notion,  upon  farther  examination,  will 
be  found  by  no  means  remote  from  truth  ; though,  by 
attributing  a wrong  power,  as  I apprehend,  to  one 

( 1 ) Joan.  Baptift.  Pafier.  De  Num.Etnifc.  Pesjlanor.  Differ  tat.  in 
Symbol.  Litterar.  t£c.  Vol.  fecund,  p.  13 — 35.  Florentine,  1748.^ 


ftead  Nov.  24, 
J768. 


T 


H E coin  adorned  with  Etrufcan 
characters,  of  which  you  will  meet 
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of  the  chambers  of  the  legend  or  infcription  on  the 
reverie,  and  confequently  affigning  a falfe  leCticn  to 
that  infcription  (2),  Sig.  Pafferi  feems  greatly  to 
have  fHaken,  at  lead,  if  not  intirely  overturned,  his 
own  opinion. 

The  head,  with  curled  hair,  on  one  fide  of  this 
curious  minute  coin,  may  not  improbably  (3),  as 
Sig.  Pafferi  believes,  be  the  effigies  of  fome  famous 
hero,  or  general,  if  not  the  founder  of  a city,  that 
antiently  bore  a relation  to  the  place  where  the 
piece  was  fcruck  ; or  it  may  poffibly,  (4)  as  the 
fame  learned  gentleman  also  fuggefts,  be  allowed  to 
point  out  to  us  fome  local  deity.  Two  of  the  fym- 
bols  on  the  reverfe  undoubtedly  reprefent  a dolphin 
and  an  acrodolium,  though  what  that  between  thefe 
two  was  intended  to  point  out  to  us,  I cannot,  with 
the  fame  facility,  take  upon  me  to  decide.  The 
globule  in  the  middle  of  this  lad,  as  it  is  termed  by 
Sig.  (5)  Pafferi,  is  mod  evidently  on  my  medal  fuch  a 
concha  marina,  or  fea  diell,  as  we  fometimes  meet 
with  on  antient  coins.  This  perfectly  well  agrees  with 
the  two  fymbols  abovementioned,  and,  in  conjunction 
with  them,  clearly  evinces  the  piece  in  quedion  to  have 
been  the  produce  of  a mint  ereCted  in  a maritime 
towm. 

It  may  not  be  improper  to  obferve  here,  that  a 
filver  Greek  medal,  in  fine  confer vation,  with  the 
word  KTMAION  on  the  reverfe,  in  an  oriental  di- 
rection, from  the  right  hand  to  the  left,  and  two 

(2)  Id.  ibid.  p.  17. 

(3)  Id.  ibid.  p.  2 i. 

(4)  Joan.  Bapt.  Pafler.  ubi  fup, 

(5)  Id.  ibid,  p,  217,  38. 
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figures  extremely  fimilar  to  thofe  under  the  dolphin 
on  my  coin,  which  he  takes  to  belong  to  the  city 
of  Cuma  in  Campania,  has  been  publilhed  by  (6)  M. 
Pellerin. 

With  regard  to  the  legend  or  infcription,  preferved 
on  the  reverfe,  it  may  not  be  improper  to  remark, 
that  the  fifth  letter,  taken  (7)  by  Sig.  Pafferi  for  l, 
is,  at  lead  in  my  opinion,  moft  certainly  v.  This 
is  fufficiently  apparent  from  even  the  four  coins  pub- 
lifhed  by  that  ingenious  gentleman,  in  the  piece  (8) 
here  referred  to ; and  ftill  more  fo  from  the  medal 
now  before  me,  as  well  as  from  another  in  the  va- 
luable collection  of  the  Reverend  and  learned  Mr. 
Cracherode,  Student  of  Chrift-Church,  both  of 
which  are  in  the  fined;  confervation,  and  clearly  exhi- 
bit v v,  not  lv.  In  other  refpedts,  the  leCtion  af~ 
ligned  this  minute  infcription  (9)  by  Sig.  Pafleri 
feems  nearly  to  approach  the  truth,  if  it  be  not  per- 
fectly true.  I fhall  therefore  take  the  liberty  to  read 
it  zivvTzis,  PinsTvvis;  which,  according  to  the 
cacography,  or  uncouth  manner  of  writing,  of  the 
Etrufcans  (10),  mentioned  by  me  in  a former 
paper,  may,  with  fufficient  propriety,  be  deemed  equi- 
valent to  the  Latin  p^stvm.  The  infcription  will, 
however,  become  quite  another  word,  by  the  converfion 
of  the  firft  v into  l,  effentially  different  from  the  Latin 
name  of  the  city  wherein  Sig.  Pafferi  fuppofes  it  to 


(6)  Peller.  Recueil  de  Medailles  de  Pcuples  id  de  Villcs , id c. 
Tom.  I.  p.  47.  pi.  viii.  n.  23.  A Paris,  1763. 

(7)  Jo.  Bapt.  Pafler.  ubi  tup.  p.  19. 

(8)  Id.  ibid.  p.  15 — 17. 

(9)  Id.  ibid.  p.  19,  20. 

(10)  Pbilofoph.  Tratifafi,  Vol.  LI.  Par.  II.  p.  85S. 
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have  been  ftruck  j the  letter  l by  no  means,  as  a 
radical,  entering  into  the  compolition  of  that  name. 
Nor  is  the  laft  element  of  the  word  (11)  mvtil, 
in  any  of  the  (12)  mod  accurate  draughts  of  Sig, 
Olivieri’s  Samnite-Etrufcan  coins  of  Papius  Mutilus, 
found  to  refemble  v,  as  Sig.  Pafferi  has  been  pleafed 
to  aflert.  That  element  in  all  thofe  draughts,  as  well 
as  on  the  reverfes  of  two  medals  of  the  fame  ge- 
neral in  my  fmall  collection  (fee  Tab.  XII.  n.  2,  3.), 
perfectly  well  preferved,  is  moft  apparenly  l,  in  the 
true  Etrufcan,  or  rather  Samnite-Etrufcan,  form. 

If  this  notion,  which  to  me  appears  inconteflable, 
fhould  be  admitted  by  the  learned,  they  wiil  of 
courfe  rejcCt  the  wild  and  arbitrary  fuppofition  of  a 
modern  Italian  writer  (13);  who  attributes  the  piece  I 
am  confdering  to  Pliftia,  an  obfcure  inconfiderable 
town,  mentioned  (14)  by  Livy,  and  fcarce  ever,  as 
far  as  I can  recolleCt,  by  any  other  antient  author. 
For  the  expunCtion  of  the  l,  a letter  here  purely  ima- 


( 1 1 ) Sig.  Gori  has  remarked,  that  one  of  the  Tides  of  the  Etruf- 
can v is  now  and  then  fomewhat  longer  than  the  other.  When  this 
happens,  part  of  the  fhorter  fide  may  be  fuppofed  to  have  been 
erafed  by  the  injuries  of  time;  which,  indeed,  from  the  in- 
dances  he  has  adduced,  feems  highly  probable.  Be  that,  how- 
ever, as  it  will,  even  fuch  an  incomplete  v as  this  is  very  di- 
flinguifhable  from  the  Etrufcan  1 ; as  the  principal  part,  or 
longer  line,  of  the  latter  either  always  is  or  ought  to  be  a per- 
pendicular : whereas  both  the  fides  of  the  former  are  in  an  oblique 
pofition,  though  not  always  equally  fo.  Anton.  Francifc.  Gor. 
Muf.  Etrufc.  p.  414.  Florentiae,  1737. 

(12)  Saggi  di  DiJJeriaz.  Accad . pub.  Ictt.  nella  Nob.  Accad.  dell' 
anticbijf.  Cit.  di  Carton.  Tom.  IV.  p.  133.  In  Roma,  174.3. 

(13)  Pafchal.  Magnon.  De  Vcr.  Pojidonus  et  Pczf-i  Qrigini - 
bus , &c. 

(14)  Liv.  Lib.  IX.  c.  xiii.  xiv. 
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ginary,  and  the  fubftitution  of  the  v,  in  its  fleacf,, 
which  the  medal  itfelf  fully  juftifies,  will  not,  as  I 
apprehend,  leave  the  leaft  room  for  fo  precarious,  not 
to  fay  abfurd,  a fuppolition.  Nor  wifi  many  of 
the  learned  think  this  too  harfh  an  appellation,  as 
Pliftia  (15)  feems  to  have  been  an  obfcure  inland 
town  ; whereas  the  fymbols  on  the  reverfe  of  my 
coin  plainly  evince  it  to  have  been  ftruck  in  a mari- 
time city,  and  a city  of  very  confiderable  note.  It 
would  therefore  have  been  a little  unlucky  for  a cer- 
tain Englifh  writer  (16)  to  determine  in  favour  of  the 
Italian  author  abovementioned,  and  aflign  this  piece, 
as  well  as  all  others  fimilar  to  it,  toPliflia,  as  he  has 
done,  had  he  been  fully  acquainted  with  the  lubjedt  he 
-wrote  upon  ; but  as  this  feems  not  to  have  been 
the  cafe,  his  character,  as  an  adept  in  this  branch  of 
literature,  will  not  be  greatly  affe died  by  the  millake. 

With  regard  to  the  antiquity  of  the  medal  I am 
now  upon,  I fhall  beg  leave  to  remark,  that  the 
forms  of  the  letters  it  exhibits,  fo  perfedlly  fimi- 
lar to  tliofe  of  the  elements  preferved  by  the  coins 
of  Papius  Mutilus  and  Tiberius  Veturius,  heretofore 
explained,  clearly  indicate  it  to  have  been  flruck 
about  the  time  of  the  Social  war.  Pefides,  that  war 
is  known  to  have  raged  in  (17)  Lucania ; and  the 
Lucanians  are  laid  to  (18)  to  have  been  one  of  the 


(15)  Phil.  Cluver.  Ital.  Antiq.  Lib.  II.  c,  xv.  p.  772. 
Lugd.  Batavorum,  1634. 

(16)  See  The  Ruins  of  Pajlum , p.  37.  Lond.  1768. 

(17)  Appian.  Alexandrin.  Dc  Be!/.  Civil,  p.  375.  See  alfo 
Philo foph . Tranfafl.  Veil.  L1I.  Part  1.  p.  29,  30. 

(18)  Aut.  Epit.  Livian.  LXXIi.  LXXUI. 
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principal  nations  concerned  at  that  time  in  the  reVok 
from  the  Romans,  if  they  did  not  actually  take 
the  lead  in  that  revolt.  They  were  commanded  by 
M.  Lamponius  and  Tiberius  Cleptius,  two  able  ge- 
nerals ; the  former  of  which  defeated  a body  of 
Roman  troops,  under  the  command  of  Licinius 
CrafTus,  formed  the  fiege  of  Grurnentum,  in  Lucania, 
and  not  a (19)  little  diftinguifhed  himfelf,  either  in 
the  firft  or  fecond  campaign  of  the  Social  war.  The 
Etrufcan,  or  rather  Samnite-Etrufcan,  characters  on 
this  Lucanian  piece  are  therefore  a very  good  proof 
of  the  truth  of  what  is  here  advanced.  For  the  prin- 
cipal confederated  Italian  Rates,  during  the  courfe 
of  that  war,  ufed  the  Etrufcan  characters,  the  antient 
letters  of  Italy,  and  that  on  their  coins,  out  of 
defpite  to  the  (20)  Romans.  This  has  been  already 
oblerved  by  the  very  ingenious  Sig.  Olivieri,  in  the 
piece  here  referred  to  5 nor  will  it,  I would  perfwade 
myfelf,  be  contefted  in  any  part  of  the  learned 
world. 

The  celebrated  Sig.  Pa  fieri  fuppofes  l to  have  (21) 
entered  into  the  compofition  of  the  Etrufcan  name 
of  Padtum,  by  which  he  in  a great  meafure,  if  not 
intirely,  overturns  his  own  hypothefis,  relative  to 
the  place  where  the  coin  before  me  firft  appeared. 
In  order  to  account  for  this  Rrange  fuppofition,  he 
afierts  the  antients  frequently  to  have  placed  the  let- 
ter l after  s;  and  (22)  produces  the  words  stlatvm, 

(19)  Appian.  Alexandria  ubi  fup* 

(20)  Saggi  di  DiJJertazioni  Accademiche  pubblicamcnte  lette  nella 
Nobile  Accademia  Etrufca  dell ’ anticbijfuna  Cittd  di  Cortona.  T om. 
ll.  p.  53.  In  Roma,  1738. 

(21)  jo.  Bapt.  Pajler,  ubi  Tup.  p.  19,  20,  21. 

(22)  Id.  ibid.  p.  20,  21. 
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stlites,  for  latvm,  lites,  in  fupport  of  his 
afiertion.  But  here  st,  not  limply  s,  is  added  to  l, 
the  firft  radical  letter,  as  an  obfolete  adje&ion,  by- 
no  means  elfential  to  the  word ; whereas,  in  his 
Etrufcan  name  of  Pa3ftum(23),  st,  not  s,  precedes  l, 
by  no  means  as  an  extrinfic  addition,  but  as  appertain- 
ing to  the  radix,  and  confequently  as  an  elfential  part 
of  the  name.  This  therefore  by  no  means  comes  up 
to  the  point.  The  proof  is  altogether  as  prepofterous 
as  the  thing  to  be  proved.  But  as  I have  already  ex- 
ceeded the  limits  I at  fir  ft  propofed  to  myfelf  in  this 
paper,  it  is  time  to  conclude  ; which  you  will  per- 
mit me  to  do,  with  alluring  you  that  I am. 

Dear  Sir, 

Your  very  faithful, 

and  moll  obedient  humble  fervant, 

Chrsep?ri’76°rn-  j°hn  Swint°«> 


(23)  Id,  ibid,  p.  15, 
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XXXVIII.  Remarh  upon  a Denarius  of  the 
Veturian  Family , with  an  Etrufcan  In- 
fcription  on  the  Reverfe , never  before  pub - 
lifloed . 7/z  <3  Fetter  to  Mathew  Maty, 

M.  D.  Sec.  R.  S.  from  the  Rev.  John 
Swinton,  B.  D.  F.  R.  S . Cuftos  Ar~ 
chivorum  of  the  Univerfity  of  Oxford, 
Member  of  the  Academy  degli  Apatifti 
at  Florence,  and  of  the  Etrufcan  Aca- 
demy of  Cortona  in  Tufcany. 

Good  Sir* 

Read  Dec.  22, IT  H AV  E now  in  my  fmall  cabinet  (fee 
17681  | Tab.  XII.  n.  1.)  a Samnite-Etrufcan 

denarius,  brought  fome  years  fince  by  a gentleman  of 
this  Univerfity  from  Rome,  refembling  one  of  the  Ve- 
turian family,  by  me  formerly  explained,  in  every  par- 
ticular but  che  legend  or  infcription,  on  the  reverfe,  and 
the  letter  in  the  exergue.  As  it  will  be  needlefs  to  re- 
peat what  has  already  been  laid,  relative  to  this  fpe- 
cies  of  coins,  1 fhall  beg  leave  to  refer,  for  a de- 
fcription  of  the  medal  before  me,  to  one  of  ( 1 ) my 

(1)  Philofopb,  TranfaSf.  Vob  LII.  Par.  I.  p.  28 — 39. 
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former  papers ; and  confine  myfelf  at  prefent  to  the 
confideration  of  the  infcription  on  the  reverfe,  which 
ieems  to  merit  the  attention  of  the  curious,  and  has 
not  hitherto  been  communicated  to  the  learned  world. 
An  attempt  therefore  to  interpret  this  will  not,  I 
would  flatter  myfelf,  prove  unacceptable  to  the 
Royal  Society  ; efpecially,  as  fome  light  may  pofii- 
bly  be  thereby  thrown  on  feveral  other  fimilar  coins. 

The  infcription  now  in  view  confided  originally, 
as  I apprehend,  of  either  five  or  fix  letters.  If  m.  be 
taken  for  the  prenomen  here,  the  number  of  them 
amounted  only  to  five*;  but  if  ni.  be  fuppofed  to 
precede  the  name  on  this  piece,  fix  undoubtedly  at 
fir  ft  appeared.  I was  for  l'ome  time  difpofed  to  clofe 
with  the  former  of  thefe  notions,  as  M.  is  a preno- 
men that  fometimes  occurs  on  the  confulat  coins ; 
as  the  .three  perpendiculars  forming  fo  confiderable  a 
part  of  the  Samnite-Etrufcan  M are  not  always  equi- 
diftant  from  one  another,  on  fuch  medals  as  that  be- 
fore me ; and  as  one  of  the  tranfverfe  lines  of  the 
Samnite-Etrufcan  character  reprefenting  that  element, 
on  thefe  coins,  might  have  been  eafily  effaced  by  the 
injuries  of  time.  But  examining  the  letters  with  grea- 
ter attention,  I afterwards  found  mylelf  rather  in- 
clined to  pronounce  that  part  of  the  infcription  ter- 
minated by  a point  ni.  though  fuch  a prenomen  has, 
perhaps,  been  fcarce  ever  hitherto  difeovered  on  any 
antient  monument.  However,  I will  not  prefume 
to  determine  abfolutely  in  favour  of  either  of  thefe 
points,  though  one  of  them  mud  certainly  be  true. 
The  former  receives  fome  countenance  from  two 
coins  of  Papius  Mutilus,  in  my  little  collection, 
which  exhibit  the  middle  perpendicular  of  the  Sam- 

nite- 


[ 255  ] 

nite-Etrufcan  m as  not  equididant  from  the  other 
two ; and  the  latter,  in  my  opinion,  appears  at  lead 
equally  probable  from  the  face  of  the  infcription. 
Accurate  (2)  draughts  of  both  thefe  medals  of  Pa- 
pius  Mutilus,  one  of  which  is  in  the  fined  confer- 
vation,  may  be  feen  in  the  table  referred  to  here. 
Of  the  two  foregoing  notions  that  will  be  judged 
the  mod  agreeable  to  truth,  which  feems  the  mod 
eligible  to  the  learned. 

The  prenomen  being  thus  difpatched,  I proceed 
to  the  name  of  the  Italian  commander  preferved  on 
this  coin.  The  fil'd  letter  is  apparently  the  Etrufcan 
l.  The  fecond  is  as  evidently  adorned  with  the 
Samnite-Etrufcan  accent,  which  (3 )gave  it  the  power 
of  the  Greek  diphthong  OT,  or  o v.  This  • here  is  only 
a point,  equididant  from  the  two  fides ; which  con- 
firms what  I formerly  fuggeded,  in  relation  to  (4)  that 
accent.  It  is  very  vifible  on  the  medal  I am  now 
endeavouring  to  throw  fome  light  upon.  Part  of 
the  third  letter  has  been  defaced,  but  the  remainder 
diffidently  indicates  it  to  have  been  the  Samnite- 
Etrufcan  P.  Some  faint  traces  of  both  fides  of  the 
fourth  element  appear,  which  will  probably  be  al- 
lowed to  announce  it  v.  The  Samnite-Etrufcan 
accent  in  the  former  which  conferred  upon  it  the 
power  of  OT,  or  ov,  and  didinguidied  it  from  the  - 
iimple  v,  however,  does  not  prefent  itfelf  to  our 
view  here.  Thus  dand  the  characters  forming  part 
of  a name  which,  if  I am  not  much  midaken,  will 
loon  be  more  fully  explained. 

(2)  Philofoph. Tranfaci.V ol.  LVIII . Tab.  XII.  n.  2,  3-  P*  ^5 r 

(3)  Philofoph..  'Tran fail.  Vol.  LJI.  Par.  I.  ,»  32,  33. 

(4)  Philofoph,  Tranfatl.  Vol.  LIE  Par.  i.  p.  33. 
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As  neither  the  Samnites  nor  the  Etrufcans  had  in 
their  alphabet  o,  they  ufed  the  fimple  unaccented 
v for  that  element.  This  is  evident  from  the  cele- 
brated tables  of  Gubbio,  from  the  coins  of  Papius 
Mutilus,  and  from  other  Etrufcan  and  Samnite 
remains  of  antiquity.  This  we  alfo  learn  from 
(5)  Fedus,  (6)  Quintilian,  and  other  antient  writers 
of  good  repute.  I fhaii  therefore  not  fcruple  to 
conlider  the  lad  letter  of  the  infer iption  I am  now 
upon,  fuppofing  it  v,  as  I verily  believe  it  was,  as 
equivalent  to  the  Latin  or  Roman  o,  and  confe- 
quently  fhall  read  the  four  elements  at  fii ft  impreffed 
upon  the  coin  lvpo.  This  I would  alfo  look  upon  as 
part  of  the  name  lvponivs,  though  I quedion  whe- 
ther or  no  that  name  has  been  ever  yet  obferved  on 
any  other  monument.  Be  that,  however,  as  it  will, 
the  truth  of  my  notion,  from  what  immediately  fol- 
lows, will,  I fatter  myfelf,  more  clearly  appear. 

The  Lucanian  forces  added  under  the  orders  of 
M.  Lamponius  and  Tiberius  Cleptius,  two  generals 
of  very  confiderable  note,  in  the  Social  war.  The 
former  of  thefe,  according  to  (7)  Appian,  didin- 
guifhed  himfelf  by  the  defeat  of  a body  of  Roman 
troops,  under  the  command  of  Licinius  Craflus,  and 
the  liege  of  Grumentum,  in  Lucania,  either  in  the 
firft  or  fecond  campaign  of  that  war.  As  there- 
fore, by  fuch  a blow,  he  mud  have  rendered  no 
fmall  fervice  to  the  common  caufe  ; ’tis  natural  to 
fuppofe,  that  the  allies  did  him  the  honour  of  im- 
prefling his  name  on  fome  of  their  coins.  And  that 

(5)  S.  Pomp.  Fefh  p.  339.  Lutetiae  Parifiorum,  1 68 1 . 

(b)  M.  Fab.  Quintilian.  Lib.  I.  c.  4.  Mar.  Vcr.  Flac.  apud 
Felt,  ubi  flip. 

(7)  Appian.  Alexandria  De  Bel.  Civil,  p.  375. 
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this  was  really  the  cafe,  we  may  fairly  prefume,  as 
Papius  Mutilus  (8)  and  Tiberius  Veturius,  two  other 
Italian  generals,  his  cotemporaries,  were  adtually  treat- 
ed with  the  fame  mark  of  diflin&ion,  at  the  fame 
time,  for  their  laudable  condudt  in  the  Social  war. 
This  we  learn  (9)  from  feveral  antient  medals,  adorned 
with  the  names  of  thofe  commanders,  that  have  been 
heretofore  explained.  I would  therefore  convert 
the  m.  lamponivs  of  the  printed  copies  of  Appian 
into  m.  or  ni.  lvponivs  (10),  the  prenomen  and 
name  pointed  out  to  us  by  my  coin.  I fay  m.  or  ni. 
lvponivs,  becaufe  it  feems  altogether  immaterial 
whether  we  affume  m.  or  ni.  for  the  prenomen 
here ; though  the  latter  of  thefe,  I believe,  has 
fcarce  ever  hitherto  occurred  on  any  of  either  the 
Roman  or  Etrufcan  remains  of  antiquity.  Notwith- 
ftanding  which,  I find  myfelf  inclined  to  prefer  it  to 
the  other,  as  has  been  intimated  above.  And  in  farther 
fupport  of  this  preference  it  may  be  remarked,  that  ni. 
in  a manufcript  might  eafily  have  been  taken  for  m.,  fo 
fimilar  are  they  to  each  other  (efpecially  if  the  fide  of 
n next  to  1 had  been  by  any  accident  defaced),  by  a 
carelefs  tranfcriber.  The  medal  itfelf  mofl  certainly 
feems  to  determine  in  favour  of  this  opinion,  though 
what  the  complete  prenomen  reprefented  by  ni. 
really  was,  I muff  not  at  prefent  take  upon  me  ab- 
folutely  to  decide. 

(8)  Philofopb.  Tran  fa  ft.  Vol.  LI.  Par,  II.  p.  8^3 — 86  c.  & 
Vol.  LII.  Par.  I.  p.  28 — 39. 

(9)  Philofopb.  Tran  fail.  ubi  fup. 

(10)  Perhaps  the  prenomen  of  this  commander  was  Nigidius. 
Other  generals  of  the  confederated  rebels  were  denominated  Herius 
Afinius,  Marius  Egnatius,  &c.  which  may  poflibly  feem  to  give  a 
fort  of  fan&ion  to  fuch  an  opinion.  Aut.  Epit.  Livian.  Veil. 
Paterc.  Appian.  &c. 

Vol.  LVIIJ.  L 1 
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From  what  has  been  faid  it  appears  highly  pro- 
bable, that  m.  or  ni.  lvponivs  flood  originally  in 
the  text  of  Appian,  or  rather  in  that  of  Cornelius. 
Sifenna  (i  i ),  who  gave  a very  minute  and  particular 
defcription  of  the  Social  war,  or  of  fome  other  Latin 
author  followed  by  the  Greek  hiftorian.  That  writer 
therefore  feems  to  be  emended,  in  the  indance  be- 
fore us,  by  my  coin  ; which  will  perhaps  be  allowed 
to  have  brought  to  light  the  true  name  of  an  Italian 
general,  who  commanded  a body  of  the  confederated 
rebels  in  the  Social  war,  that  had  been  loft  for  many 
ages.  And  this  is  rendered  flill  more  probable  by 
the  Samnite-Etrufcan  accent,  which  makes  the  firft 
>y  in  that  name  equivalent  to  the  Greek  diphthong 
OT,  or  ov.  For  that  diphthong  and  l form  the  firft 
fyllable  of  lvpvs,  or  AOTJTIOS,  from  whence  the 
word  lvponivs  feems  apparently  to  have  been  de- 
rived, as  we  learn  from  the  text  of  (12)  Appian. 
Nor  can  it  be  denied,  that  (13)  lvpivs  and  lvpo- 
nivs are,  by  analogy,  as  naturally  deducible  from  the 
Roman  or  Italian  cognomen  lvpvs  as  aprivs  and 
apron  1 vs  (14)  are  from  app:r  : whereas  lam* 

(11)  Corn.  Sifen.  Hiji.  Lib.  IV.  apud  Non.  Marcel,  in  voc- 
Convenjre,  cap.  iv.col.  633.  I.  48,  49,  50.  Geneva,  1622. 

(12)  rfppian.  Alexandria.  De  Bel.  Civil.  Lib.  I.  p.  374* 
Ainftelodami,  1670. 

(13)  Lud.  Ant.  Murator.  Nov.  Thefaur,  Infcript. 

p.  1264.  Vid.  etiam  Ind.  Univerf.  Clnjf.  17  p.  2302.  Me- 
diolani,  1742. 

(14)  The  family  name  aprinivs,  which  fometimes  occurs,, 
feem  . to  be  altogether  the  fame  with  apronivs  ; the  pofition 
of  1 in  the  place  of  o,  and  o in  the  place  of  1,  having  not 
been  uncommon  among!!  the  antients.  Of  this  qvicvm  for 
qvocvM,  die  crastini  for  die  crastino,  agnotvs  for 
agnitvs,  olli  for  ILLI,  lo  omit  many  other  inftanccs  that 
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•poNits,  the  name  exhibited  by  the  printed  copies 
of  the  laft  mentioned  author,  feerns  to  carry  along 
with  it  the  air  of  a depravation  ; flnce  no  Greek  or 
Latin  fource,  from  v/hence  we  can,  with  fufllcient 
propriety,  fuppofe  it  to  flow,  prefen ts  itfelf  to  our 
view. 

From  the  preceding  obfervations,  which,  I flatter 
myfelf,  will  be  deemed  by  no  means  remote  from 
truth,  it  will  follow,  that  the  medal  before  me  is  to 
be  attributed  to  the  Veturian  and  Luponian  families. 
But  inftances  of  this  kind  (i  5)  pretty  frequently  occur. 
The  names  of  Tiberius  Veturius  and  C.  Papius  Mu- 
tilus  are  (16)  exhibited  by  another  Samnite-Etrufcan 
denarius,  of  the  fame  age  with  this,  which  I have 
formerly  explained ; and  feveral  Roman  confular 
coins  ftruck  about  the  time  of  the  Social  war,  and 
the  following  age,  adorned  with  the  names  of  two 
illuflrious  (17)  perfons  of  different  families,  are  to 
be  met  with  in  the  cabinets  of  the  great  and  the  cu- 
rious at  this  very  day. 

If  what  has  been  here  advanced  fhould  meet  with 
the  approbation  of  the  learned,  they  will  not  read 


might  be  adduced,  are  inconteftable  proofs.  In  like  manner 
lvpinivs  and  lvponivs  might,  by  analogy,  have  been  deemed 
antiently  the  fame  name ; the  fecond  fyllable  of  the  latter  of 
which  the  Samnites  and  Etrufcans,  for  want  of  o,  undoubtedly 
wrote  Pv.  Lud.  Ant.  Murat.  Nov.  Tbejaur.  Vet.  Infcript. 
Tom.  III.  p.  mccc.  n.  12.  Mediolani,  1740.  Joh.  Nic. 
Func.  De  Adolefcent.  Lat,  Ling.  Traft.  p.  324.  xVfarburgi  Cat- 
torum,  1723. 

(15)  Vid.  Vaill.  Patin.  Morell.  & Sig.  Haverc.  in  Num « 
Fam.  Rom. 

( 16)  Philofoph.  Fran/aft.  Vol.  LII.  Par.  I,  p.  2i — 39. 

(17)  Philofoph . FranJ'aft.  ubi  fup.  p.  3 1 . 
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the  ftiort  infcription  I have  been  confidering  1*101- 
divs  l vp vs,  which  I was  once  inclined  to  do;  as 
a perfon  of  that  name  is  not,  I believe,  to  be  met 
with  in  the  whole  circle  of  antiquity.  Such  a 
ledion  as  this  would  not  have  the  fandion  of  any 
antient  writer,  of  any  antient  coin,  or  of  any  other 
antient  monument ; whereas  my  ledion,  or  rather 
my  interpretation  of  what  I conceive  to  be  the  true 
ledion,  of  this  name,  is  fupported  by  the  authority  of 
Appian,  which  in  it’s  turn  likewife  receives  no  fmall 
acceflion  of  ftrength  from  this  interpretation. 

I fhall  only  beg  leave  to  add,  that  this  interpreta- 
tion, if  admitted  by  the  learned,  will  alfo  enable  us 
to  add  the  Luponian  family,  as  a new  one,  to  thofe 
colleded  by  Dr.  Vaillant  and  M.  Morell,  whofe 
names,  together  with  fome  of  the  adions  of  their 
moft  illuftrious  members,  have  been  handed  down 
to  us,  through  a long  feries  of  ages,  by  antient 
coins ; and  that  I am,  with  great  truth, 

S I R, 

Your  moft  obedient  humble  fervant, 


Chrift-Church,  Oxon, 
OStob.  31,  1768. 


John  S win  ton. 


XXXIX.  De- 
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Received  Nov.  14,  1768. 

XXXIX.  Defcription  of  a Punic  Coin  ap- 
pert aining  to  the  Ifle  of  Gozo,  hitherto  at- 
tributed to  that  of  Malta,  by  the  Learned, 
In  a Letter  to  Mathew  Maty,  M.  D, 
Sec,  R,  S,from  the  Rev,  John  Swinton, 
B,  D,  F,  R.  S,  Cuftos  Archivorum  of  the 
Univerfety  of  Oxford,  Member  of  the 
Academy  degli  Apatifti  at  Florence,  and 
of  the  Etrufcan  Acadetny  of  Cortona  in 
Tufcany. 


Good  Sir, 

Read  Dec  22,  Y | VHE  Punic  medal  before  me  (leeTABv 
1 XII.  n.  4.),  of  which  I fend  you  a 
fhort  account  in  this  paper,  has  been  publilhed  (1)  by 
F.  Montfaucon,  (2)  the  Marquis  Scipio  Maffei,  and 
Sig.  (3)  Abate  Venuti;.  but  not  by  Paruta  and  Lafta- 

(1)  Montfauc.  Ant,  ExpJ.  T.  II.  par.  2.  p.  293. 

(2)  Maff.  Vcron,  lllu/ir.  Lib.  III.  c.  vii.  p.  259.  In  Verona, 
*732- 

(3)  Ridolfino  Venur.  Differtaz.  fopra  alcun..  Medagl.  Maltef. 
Jn  Saggi  di  Differtaz.  Aecademicb.  pabblic,  let.  nella  Nobil.  Accadem.- 
Etrufc.  deli’  anticbif,  Cit.  di  Cortona,  Tom.  I.  p.  36,  37.  In 
Roma,  1735. 

nof2r 


[ 262  ] 

nofa,  as  Sig.  (4)  Abate  Venuti  has  been  plea  fed  to  af- 
fert.  On  one  fide  the  head  of  a woman  veiled  prefents 
itfelf  to  our  view,  and  on  the  other  three  Egyptian 
figures,  according  to  the  Marquis  Scipio  Maffei. 
’Tis  obfervable  that  my  medal,  as  well  as  that  com- 
municated to  the  learned  world  by  the  laffc  mentioned 
author,  exhibits  a fort  of  wings  fixed  on  the  hips  of 
the  two  exterior  figures,  though  nothing  like  fuch  wings 
is  vifible  on  the  fimilar  medal  publilhed  by  Sig.  Abate 
Venuti.  M.  l’Abbe  Barthelemy  (5)  may  be  fup- 
pofed  to  have  had  an  eye  to  this  coin,  when  he  in- 
formed us,  “ that  the  god  Ofiris  appears  with  his  attri- 
<c  butes  on  the  medals  which  the  Phoenicians  {truck 
“ in  the  ifle  of  Malta and  to  have  confidered  the 
fymbols  on  the  reverfe,  whatever  they  were  origi- 
nally expreffive  of,  as  relative  to  the  worfhip  of 
Ofiris  which  prevailed  amongft  the  Phoenicians  in  that 
ifland.  The  Marquis  Scipio  Maffei  feems  to  take 
the  whole  type  to  be  Egyptian,  and  to  point  out  to  us 
fome  mode  of  the  Egyptian  fuperftition  ; but  Sig. 
Abate  Venuti  will  have  the  figure  in  the  middle  to  be 
the  god  (6)  Mithra,  and  the  other  two  worfhipers  of 
that  deity,  each  of  them  Teeming  to  offer  a patera 
to  him.  Which  of  thefe  opinions  is  true,  or  whe- 
ther any  of  them  be  fo,  I fliall  not  at  prefent  take 
upon  me  to  decide. 

That  this  medal  was  at  firfl  adorned  with  a fhort 
Punic  infcription  on  the  reverfe,  formed  of  the  let- 
ters Koph,  Lamed i and  Nun,  and  confequently  firuck 

(4)  Venut.  ubi  fup.  p.  36. 

(5)  Mem.  de  Litter.  &cc.  Tom.  XXXII.  p • 7 3 7 • A Paris, 
1768. 

(6)  Venut.  ubi  fup.  p.  37. 


in 
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in  the  ifleof  gavlos,  or  Gozo,  is  plainly  deduciblc? 
from  the  (7)  draughts  of  it  published  by  the  Marquis 
Scipio  Maffei  and  Sig.  Abate  Venuti;  The  latter,  how- 
ever, ofthofe  draughts  approaches  nearer  the  original 
than  the  former,  with  regard  to  theinfcription,  though 
neither  of  them  gives  us  a perfect  repfefentation  of  the 
letters  the  piece  exhibits.  Of  thofe  letters  the  laffc 
only,  or  Nun,  has  been  preferved  intire  on  ifry  coin, 
and  this  is  fo  faint  that  it  is  little  more  than  barely 
vifible.  Part  of  the  fecond  isjutt  perceptible,  and  feenis 
to  indicate  the  whole  to  have  been  Lamed)  as  that  ele- 
ment appears  on  the  coin  of  Gozo  by  me  formerly 
defcribed.  The  firft  letter  is  fo  totally  defaced  that 
not  the  fainted;  traces  of  it  can  be  difcerned.  I mud 
not  forget  to  obferve,  that  the  form  of  tlfe  Nun  here 
is  perfectly  Similar  to,  or  rather  exaCtly  the  fame 
with,  that  on  the  medal  of  Gozo  I-  have  lately  ex- 
plained, though  fomewhat  different  from  the  cha- 
racters endued  with  the  power  of  that  element  on  all 
the  draughts  of  the  coins  of  Gozo  that  have  hitherto 
appeared. 

It  may  not  be  improper  to  remark,  that  the'  piece 
I am  considering  will  bring  a frefh  acceffion  of  Strength 
to  what  has  been  advanced  in  (8)  one-  of  my  former 
papers,  relative  to  this  fpecies  of  coins,  as  well  as  to 
the  Punic  or  Phoenician  name  of  the  people  anti- 
ently  inhabiting  the  iSle  of  Gozo.  I Shall  forbear  at 
prefent  drawing  any  other  conclusion  from  the  me- 
dal before  me,  or  rather  from  the  very  faint  remains  of 
the  Punic  characters  it  has  handed  down  to  us. 


(7)  Scip.  Maff.  & Ridolfin.  V nut.  ub?  flip. 

(8)  Pbilojoph.  Tranfaft.  Vol  LVI1I.  Tab.  XI.  p.  235 — 245. 

c which 
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which  are  the  principal  objed  of  my  attention  here.’ 
What  has  been  farther  offered  by  F.  Montfaucon, 
the  Marquis  Scipio  Maffei,  and  Sig.  Abate  Venuti, 
both  with  refpedt  to  the  veiled  head  (9)  and  the 
fymbols  on  the  reverfe,  will  probably  be  deemed 
little  better  than  vague  conjectures,  fcarce  meriting 
the  attention  of  the  learned. 

You  will  confider  this  as  a fmall  appendix  to  the 
paper  lately  fent  the  Royal  Society  on  (10)  a Punic 
coin,  which  I attributed  to  the  ifle  of  Gozo ; and 
believe  me  to  be,  with  the  higheft  regard, 


Good  Sir, 


Your  much  obliged, 
and  moft  obedient. 


humble  fervant. 


Chrill-Church,  Oxon. 
Nov.  10,  1768. 


John  Swinton. 


(9)  Montfauc.  Maff.  & Venut.  ubi  fup. 

(10)  Philof.  Tranfaft,  Vol.  LVIII.  Tab.  XI.  p.  235 — 245. 


t XL.  Obfir - 
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Received  November  14,  176$. 


XL.  Obfervations  on  an  inedit ed  Coin , adorn- 
ed with  two  Punic  Characters  on  the  Re- 
verfe.  < In  a Letter  to  Mathew  Maty, 
M.  D.  Sec . R.  S,  from  the  Rev . John 
Swinton,  B.  D.  F.  R.  S.  Cnflos  Archivorum 
of  the  Univerfity  of  Oxford,  Member  of  the 
Academy  degli  Apatifti  at  Florence,  and 
of  the  Etrufcan  Academy  of  Cortona  in 
Tufcany. 

Good  Sir, 


brought  me  a lmall  brafs  medal,  exhibiting  on  one 
fide  the  head  of  a woman,  decked  with  ears  of  corn  ; 
and  on  the  other  a horfe  {landing  (fill,  and  looking 
behind  him,  or  towards  his  tail,  one  of  the  ufual  fym- 
bols  on  the  reverfes  of  fuch  Punic  coins.  The  me- 
dal is  pretty  well  preferved,  and  adorned  with  two  Pu- 
nic characters;  one  of  which  is  placed  near  the 
horfe’s  bread:,  and  the  other  under  his  belly.  Nei- 
ther of  them  fee  ms  to  have  buffered  much, -if  at  all, 
from  the  injuries  of  time. 

Thefe  two  Punic  letters  may,  as  I apprehend,  be 
fafely  pronounced  Aleph  and  Koph,  and  mud.  be  con- 
fidered  as  forming  the  firfl  part  of  the  name  of 


Read  ~ 


BOUT  three  months  fince,  a friend 
of  mine  (fee  Tab.  XII.  n.  5.) 


Vol.  LVIII. 


M m 


fome 


C ] 

fome  noted  city,  either  in  Sicily  or  Africa.  The 
learned,  at  leaft  that  part  of  them  the  moft  con- 
verlant  in  the  branch  of  literature  I am  now  upon, 
have  frequently,  if  not  generally,  attributed  fetch 
pieces  as  that  before  me  to  the  ifland  of  Sicily. 
But  M.  l’Abbe  Barthelemy,  who  differs  from  all 
other  antiquaries  in  many  of  his  notions,  feems  to 
reprehend  me  for  adopting  fuch  a fuppofition  ; 
though  he  has  himfelf  afcribed  feveral  Punic  coins, 
embellifhed  with  fimilar  characters,  to  Sicilian  towns. 
But  it  matters  not  where  fuch  pieces  as  this,  with 
Punic  characters  upon  them,  firft  appeared,  provided 
they  were  ftruck  in  places  either  dependent  upon 
or  in  alliance  with  the  Carthaginians.  And  that 
they  were  ftruck  in  places  either  dependent  upon 
or  in  alliance  with  the  Carthaginians,  M.  l’Abbe  will 
not,  I prefume,  deny  j if  he  Should,  the  fymbols 
themfelves,  in  conjunction  with  the  characters  pre- 
ferved  on  thefe  coins,  would  render  this  point  fuf- 
ficiently  clear. 

With  regard  to  the  coin  I am  now  confidering, 
as  I cannot  meet  with  any  antient  noted  city  of 
Africa,  that  had  a mint  ereCted  in  it,  and  a name 
beginning  with  the  letters  this  piece  exhibits ; I can- 
not prevail  upon  myfelf,  at  leaft  for  the  prefent,  to 
attribute  it  to  any  town  in  that  part  of  the  world. 
I fhould  rather  think  it  might  have  belonged  to 
Agrigentum,  a very  celebrated  antient  city  of  Sicily, 
where  money  was  coined,  when  that  part  of  the 
ifland  in  which  it  was  feated  either  appertained  to 
the  Carthaginians,  was  in  alliance  with  that  people, 
or  had  fome  commercial  connections  with  them. 
The  moft  antient  part  of  Agrigentum  was  deno- 
minated 
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initiated  AKPA,  or  acra,  as  we  learn  from  the 
authors  cited  by  ( t ) Bochart ; and  that  the  fame 
name  was  ufed  by  the  Carthaginians,  it  is  by  no 
means  unreafonable  to  fuppofe.  Perhaps  the  later 
Greek  name  AKPAr AS,  or  fome  other  appellation 
fimilar  to  it,  might  alfo  have  been  in  vogue  amongfl 
them.  In  either  of  which  cafes,  the  Punic  elements 
Alcph , Kophy  would  very  well  anlwer  to  the  Greek 
letters  Alpha , Kappa ; as  the  latter  of  thofe  letters  is 
well  known  not  feldom  to  have  been  equivalent  to 
the  (2)  Phoenician,  and  confequently  the  Punic, 
Koph. 

This  feems  ftill  farther  to  appear  from  the  draught 
of  a medal  of  Agrigentum,  publifhed  by  (3)  Paruta, 
with  thofe  two  characters,  and  thofe  two  only*  upon 
it.  As  the  Alpha  and  Kappa  there  may,  with  great 
reafon,  be  deemed  equipollent  to  the  two  Punic  ele- 
ments on  the  coin  here  defcribed  ; fuch  an  equipol- 
lence,  or  rather  coincidence,  of  chara&ers  will  be 
looked  upon  as  an  additional  proof  of  the  truth,  or, 
at  lead:,  the  probability,  of  the  notion  I would  now  re- 
commend to  the  confideration  of  the  learned  world.- 

It  mud:  be  here  remarked,  that  under  the  chin  of 
the  female  head  a globule  prefents  itfelf  to  oUr  view; 
which  may  be  conddered  as  an  uncial  mark,  de- 
noting the  weight  or  value  of  the  piece.  Such 
globules  as  this  (4)  not  infrequently  occur  on  the 

( 1 ) Boch.  Chan . Lib.  I.  c.  xxix.  p.  610,  61 1 . Francofurti  ad 
Moenum,  1681. 

(2)  Philofoph.  Tranfaft.  Vol.  LIV.  p.  *138,  *139. 

(3)  Fil.  Parut.  La  Sicil.  Num . in  Num.  di  Gergent,  n.  9. 

(4)  Honor.  Arigon.  Numijm.  quad,  cujufcunq-,  form.  & metal, 
isc.  in  Antlq,  TJrb.  & Popular.  Num/fm.  cum  not.  numeral . 

M m 2 Etrufcan, 
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Etrufcan,  Greek,  and  Roman  coins ; but  I remem- 
ber not  to  have  met  with  any  author  who  has  ob- 
ferved,  that  they  appear  fometimes  on  the  Punic. 
I have  another  Carthaginian  medal  (fee  Tab.  XII. 
n.  6.),  with  fuch  a globule  on  the  reverfe;  from 
whence  we  may  conclude,  that  this  uncial  mark  was 
ufed,  on  certain  occafions,  on  both  fides  of  the  Punic 
coins.  That  the  globule  exhibited  by  the  piece  be- 
fore me  may  be  fuppofed  an  uncial  mark,  feems 
apparent,  not  only  from  the  fize  of  the  medal  itfelf, 
but  likewife  from  the  difficulty  of  accounting  for  it 
on  any  other  fuppofition.  If  what  is  here  advanced 
fhould  meet  with  the  approbation  of  the  learned, 
it  will  be  a farther  proof  that  the  coin  was  flruck 
in  Sicily;  in  which  ifland,  (5)  and  it’s  neighbour- 
hood, many  fuch  antient  pieces  hrft  appeared.  That 
this,  howfever,  was  really  the  cafe,  I muft  by  no 
means  take  upon  me  positively  to  affirm. 


Tarvifii,  1741.  Fil.  Parut.  ubi  fup.  pafV.  Anton.  Francifc. 
Gor.  Muf  Etrufc.  p.  419 — 431.  Tab.  CXCV1.  CXCVIL 
$liique  feriptor.  plur. 

(5)  Iidem  ibid.  Many  antient  pieces,  flruck  in  Sicily,  Magna 
Grxcia,  Etruria,  &c.  are  adorned  either  with  one  or  more  of 
thefe  globules  ; which  are,  with  great  reafon,  taken  for  uncial 
marks  by  the  learned.  The  coins  of  Agrigentum,  in  particular, 
frequently  exhibit  fuch  marks.  One  of  the  medals  of  that  city 
has  been  publifhed,  by  Paruta,  with  a fingle  globule  upon  it,,  ex- 
tremely fimilar  to  that  handed  down  to  us  by  the  Punic  medal 
confidered  here.  Some  of  the  globules  on  the  Sicilian  pieces, 
publifhed  by  Paruta,  are  exceeding  fmall  ; and,  in  this  refpeil, 
greatly  refemble  that  preferved  by  the  Punic  coin  I have  been 
endeavouring  to  explain.  Fil.  Parut.  La  Sicil.  Num.  in  Num. 
di  Gergent.  di  Drag.  Fiurn . & alib. 


But 


C 269  ] 

But  to  whatever  town  or  country  my  medal  ori- 
ginally appertained,  it  undoubtedly  evinces  the  cha- 
racter I formerly  took  for  Koph  not  to  be  Aleph , as 
fome  have  fuppofed  it  to  be,  but  in  reality  to  be  en- 
dued with  the  power  of  Koph  ; though  it  has  been 
ranked  amongil  the  (6)  forms  of  Aleph , in  my 
Siculo-Punic  alphabet,  by  miftake.  As  both  thofe 
elements  are  not  only  vifible,  but  tolerably  well  pre- 
ferved,  and  as  it  were  placed  in  contrail,  on  this 
coin,  the  truth  of  the  point  in  queilion  will  the 
more  clearly  appear.  I fhall  only  beg  leave  to  add, 
that  if  the  piece  was  ftruck  at  Agrigentum,  as  I am 
inclined  to  believe  it  was,  it  muft  have  been  of  a 
pretty  early  date,  as  the  Carthaginians  feem  to  have 
had  no  particular  connexions  with  that  city  for  at  leaft 
a century  before  the  deftruXion  of  their  republick;  and 
that  I am,  with  great  coniideration  and  efteem, 

Good  Sir, 


Your  very  faithful, 


and  moft  obedient, 

humble  fervant. 


Ch  rift- Church,  Oxoru 
Nov.  12,  1768. 


John  S win  ton. 


(6)  Pkilo/oph,  Tranfaft.  Vol.  LIV.  Tab.  xxiv.  p.  409. 


XLI, 
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XLI.  Introduction  to  the  following  Observa- 
tions , made  by  M effete rs  Charles  Mafon 
and  Jeremiah  Dixon,  for  determining  the 
Length  of  a Degree  of  Latitude , in  the 
Provinces  of  Maryland  and  Pennfyl  vania, 
in  North  America  ; by  the  Reverend  Ne- 
vil  Mafkelyne,  B.  D.  F.  R.  S.  Aftronomer 
Royal. 

Read  Nov.  2+,lV  /T  ESSIEURS  Charles  Mafon  and 
1V1  Jeremiah  Dixon,  who  obferved  the 
laft  tranfit  of  Venus  over  the  fun,  at  the  Cape  of  Good 
Hope,  under  the  direction  of  the  Royal  Society,  had 
been  fince  engaged,  by  the  Right  Honourable  Lord 
Baltimore  and  the  Honourable  Mr.  Penn,  to  fettle 
the  limits  between  the  provinces  of  Maryland  and 
Pennfylvania,  in  North  America  j which  they  per- 
formed partly  by  trigonometrical,  and  partly  by  agro- 
nomical obfervations. 

In  the  courfe  of  this  work,  they  traced  out  and 
meafured  fome  lines  lying  in  and  near  the  meridian, 
and  extended,  in  all,  fomewhat  more  than  ioo  miles  > 
and,  for  this  purpofe,  the  country  in  thefe  parts  be- 
ing all  over-grown  with  trees,  large  openings  were 
cut  through  the  woods,  in  the  direction  of  the  lines, 
which  formed  the  ftraighteft  and  moft  regular,  as 
well  as  extenfive  viftos  that,  perhaps,  ever  were 
made. 


Meflieurs 
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Meffieurs  Mafon  and  Dixon  perceived  that  a moft 
inviting  opportunity  was  here  given  for  determining 
the  length  of  a degree  of  latitude,  from  the  meafure 
of  near  a degree  and  half.  Moreover,  one  remark- 
able circumfbmce  very  much,  favoured  the  undertak- 
ing, which  was,  that  the  country,  through  which 
the  lines  run,  was,  for  the  moft  part,  as  level  as  if  it 
had  been  laid  out  by  art. 

The  agronomical  obfervations  had  been  taken 
with  an  excellent  fedtor  of  fix  foot  radius,  conftrudted 
by  Mr.  Bird,  the  firft  which  ever  had  the  plumb- 
line  palling  over  and  bifedting  a point  at  the  centre 
of  the  inftrument.  This  instrument  was  lo  exadr, 
that  they  found  they  could  trace  out  a parallel  of 
latitude  by  it,  without  erring  above  1 5 or  20  yards ; 
in  doing  which,  it  Should  be  obferved,  that  they  ge- 
nerally ufed  the  fame  Stars,  commonly  6 or  8.  or  10 
in  number,  at  the  Several  Stations,  and  made  a 
double  fet  of  observations  at  each  Station,  with  the 
limb  of  the  fedtor  turned  both  to  the  eaSt  and  to  the 
weft.  This  fedtor  had  been  fet  up  at  the  northermoft 
point  of  the  lines  before- mentioned  as  proper  for 
determining  the  length  of  a degree  of  latitude.  In 
order  to  determine  the  difference  of  latitude  between 
this  point  and  the  fouthermoft  point  of  the  lines,  or 
the  amplitude  of  an  arch  of  a meridian  contained  be- 
tween their  parallels,  it  was  neceftary  that  the  fedtor 
Should  be  alfo  fet  up  at  the  fouthernmoft  point,  and 
the  like  obfervations  repeated  there,  upon  the  Same 
Stars,  which  had  already  been  obferved  at  the  nor- 
thernmoft  point. 

This  plan  of  a meafure  of  a degree  in  North 
America,  Meffieurs  Mafon  and  Dixon  Submitted  to 

the 
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the  con  federation  of  the  Council  of  the  Royal  So- 
ciety, and  offered  to  carry  it  into  execution,  at  the 
expence  of  the  Society,  if  they  thought  proper.  The 
Council  determined  that  fo  ufeful  and  important  a 
work  fhould  be  completed,  and  accordingly  fent  out 
inftrudions  to  Mefheurs  Mafon  and  Dixon  for  the 
regulation  of  their  operations;  particularly  requiring 
them  to  meafure  the  lines  carefully  over-again  with 
fir-rods,  which  they  fent  to  them,  together  with  a 
brafs  ftandard,  of  5 foot,  with  whicli  the  rods  were 
to  be  compared  frequently,  and  the  difference  noted, 
and  alfo  the  height  of  the  thermometer  at  the 
time;  for  the  lines  had  been  all  meafured  before  with 
a ffandard  chain,  which,  though  lufficient  for  the 
common  purpofes  of  furveying,  was  by  no  means  to 
be  depended  upon  in  fo  nice  an  operation  as  that  of 
meafuring  a degree  of  latitude.  The  Honourable 
Mr.  Penn  was  pleafed,  at  the  requeff  of  the  Royal 
Society,  to  grant  the  further  ufe  of  his  fedtor,  before 
mentioned,  and  other  inftruments,  to  the  obfervers, 
for  compleating  this  meafure. 

The  method  purfucd  in  this  work,  is,  that  which 
the  level  difpofition  of  the  country  pointed  out.  But 
the  refult  may  be  expected  to  be  more  accurate  on 
this  account,  as  meafures  taken  in  a ffraight  line,  and 
on  a level  furface,  are  known  to  be  capable  of  great 
exadtnefs  ; and  no  adventitious  errors  are  here  intro- 
duced from  any  poffible  errors  of  a chain  of  triangles. 
Meffieurs  Mafon  and  Dixon  having  alfo  determined 
the  angle  which  the  oblique  line  made  with  the  me- 
ridian, by  proper  aftronomical  obfervations,  and  the 
amplitude  of  the  arch  of  their  meridian  line  by  fe- 
veral  obfervations  of  zenith  diffances  of  fixed  ffars, 
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made  at  both  ends  of  the  meridian,  with  the  limb  of 
the  fedtor  turned  both  eaft  and  weft  at  each  extre- 
mity ; this  meafure  of  a degree  feems  to  me  to  be  as 
well  ftated,  and  as  much  to  be  depended  on,  as  any 
that  has  been  made  ; and  will,  I prefume,  be  thought 
a valuable  addition  to  the  other  meafures  of  degrees, 
which  have  been  taken  with  great  care  and  pains,  by 
various  learned  men,  particularly  the  members  of  the 
Royal  Academy  of  Sciences  at  Paris,  who  have  ac- 
quired fo  much  juft  reputation  by  their  valuable  la- 
bours beftowed  on  this  fubjedt. 

It  may  not  be  improper  to  remark,  that  the  level 
difpofition  of  the  country  this  degree  paffes  through, 
which,  as  I underftand,  alfo  obtains  further  to  the 
fouth,  and,  in  a great  meafure,  to  the  north  of  the 
limits  of  the  fame,  gives  fome  advantage  to  this  mea- 
fure, with  refpedt  to  the  ufe  that  may  be  made  of  it 
in  inquiring  into  the  figure  of  the  earth  ; as  there  is 
no  room  for  fufpicion  that  the  plumb-line  of  the  fec- 
or  could  be  defledted  materially  from  its  proper  poli- 
tion  by  the  attraction  of  any  mountain,  or  even  ele- 
vated ground  of  a more  moderate  height,  continued 
for  a great  length  ; which  latter  circumftance,  not 
taken  notice  of  before,  the  learned  Father  Bofcovich 
has  fhewn,  may  produce  a very  confiderable  devia- 
tion of  the  plumb-line,  in  the  elaborate  treadle  of  the 
meafure  of  a degree  of  the  meridian  between  Rome 
and  Rimini,  taken  by  himfelf  and  his  learned  co- 
adjutor, Father  Le  Maire. 
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XL  II.  Obfervations  for  determining  the 
Length  of  a Degree  of  Latitude  hi  the 
Provinces  of  Maryland  and  Pennfylvania, 
in  North  America,  by  Meffeurs  Charles 
Mafon  and  Jeremiah  Dixon. 

Read  Nov.  24,  T N this  work,  the  flrffc  thing  to  be  con- 
fidered  was,  how  to  continue  a right 
Jine  : and  this  was  done  by  betting  up  marks  with  the 
aftiltance  of  an  equal  altitude  or  tranfit  inftrument  (for 
it  was  contrived  fo  as  to  ferve  either  purpofe  at  pleafure), 
made  by  Mr.  John  Bird,  of  the  fame  conftruCtion  with 
that  defcribed  by  M.  Le  Monnier,  in  the  preface  to  the 
fingle  volume  of  the  French  Hiftoire  Celefte. 

The  cylindrical  ends  of  the  crofs  axis  of  the  te- 
lefcope  were  laid  in  two  angles  of  the  fupporters, 
which  rofe  perpendicularly  from  a horizontal  bar, 
that  was  fattened  firmly  to  the  upper  part  of  the  ver- 
tical axis.  The  axis  of  the  telefcope  was  fet  truly 
horizontal,  by  a fpirit  level  hung  on  its  cylindrical 
ends. 

The  brafs  frame,  which  receives  the  vertical  axis, 
was  fcrewed  to  a poft  fixed  in  the  ground,  in  the  di- 
rection of  the  line  which  was  to  be  continued. 

When  the  vertical  wire  in  the  telefcope  was 
brought  to  bifeCt  any  mark,  it  was  kept  in  that  di- 
rection, by  confining  firmly,  between  two  pufhing 
lcrews,  a horizontal  arm  that  projected  from  a collar 
that  furrounded  the  vertical  axis  and,  to  prove  that 
a l'mall  fhock  would  not  alter  its  pofition,  a fmall 
7 prefllire 


[275] 

prelfure  was  applied  again!!  one  of  the  fupporters, 
which  being  removed,  it  was  carefully  noted,  whether 
the  wire  returned  again  to  biffed!  the  mark. 

At  every  ftation  (or  mark)  the  telefcope  was  turn- 
ed two  or  three  times  after  the  mark  was  fixed  in  the 
line,  to  prove  that  the  faid  mark  was  truly  fet. — In 
general,  the  dittances  between  the  marks  did  not  ex- 
ceed a mile,  nor  were  they  lefs  than  half  a one. 

The  telefcope  magnified  about  25  times.  Three 
or  four  marks  were  always  left  handing,  and  on  a little 
rifing  ground  they  would  all  be  feen  in  a right  line, 
the  vertical  wire  in  the  telefcope  bifiedting  their  centers 
without  fenfible  error. 

The  marks  made  ufe  of  in  continuing  the  lines 
were  concentrical  circles  of  black  and  white,  painted 
upon  both  fides  of  aboard  14  inches  fquare.  This 
board  moved  in  mortices  made  in  two  pohs,  which 
were  drove  into  the  ground  $ and,  when  the  center  of 
the  faid  mark  was  brought,  by  means  of  fignals,  into 
the  line,  it  was  fattened  by  wedges  to  the  polls. 

By  means  of  a plummet,  a peg  was  driven  into  the 
ground,  and  a notch  cut  in  it,  under  the  center  of  the 
faid  mark,  in  order  to  fecure  the  line. 

In  the  evening,  when  we  left  off,  a mark  was 
placed  before,  and  two  or  three  left  behind  us ; and 
in  the  morning  the  inftrument  was  again  fet  up  in 
the  fame  place,  to  prove  that  the  marks  were  nor 
moved. 

The  tremouf  of  the  air  (caufed  by  the  fun’s  rays) 
was  often  very  great ; and,  to  avoid  any  error  that 
might  arife  from  the  fluttering  of  the  marks,  wre  in- 
termitted our  operations  fometimes  for  five  or  fix  hours 
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in  a day,  and  were  often  obliged  to  make  ufe  of  the 
morning  or  evening  twilight. 

In  the  continuation  of  the  line,  a perfon  was  left 
at  the  mark,  behind  the  instrument,  till  another 
mark  was  fet  forward,  to  prove  with  a plummet  that 
its  center  was  not  moved. 

The  viftocut  through  the  woods,  in  this  work,  was 
about  eight  or  nine  yards  wide,  and,  in  general,  feen 
about  two  miles,  beautifully  terminating  to  the  eye 
in  a point. 

The  zenith  distances  of  the  Stars,  for  determining 
the  celeftial  arc,  anfwering  to  the  interval  of  the  par- 
allels of  the  northernmoft  and  fouthernmoff  points 
of  the  lines,  were  made  with  an  excellent  fedtor  of 
fix  foot  radius,  conftrudhed  by  Mr.  John  Bird. 

In  the  courfe  of  the  work,  for  dividing  the  pro- 
vinces of  Maryland  and  Pennfylvania,  the  fol- 
lowing lines  were  traced  out,  that  offered 
themlelves  for  determining  the  length  of  a 
degree  of  latitude. 

In  the  following  fig.  let  N reprefent  the  northern- 
moft  point,  and  A the  mod  fouthern  of  the  faid  lines. 
Beginning  at  N,  a meridian  was  traced  from  N to 

mil*  cha.  lin. 

P.  — 14  64  H.  In  this  line  there  were  fome  hills, 
which  were  meafured  horizontally  with  a level,  but 
the  plains  were  meafured  with  a chain. 

In.  ch.  lin. 

P C — 2 79  27  ; C being  in  the  parallel  of  lati- 
tude with  P,  which  was  determined  by  the  fedtor. 

m*  ch*  lia. 

DC  a meridian  =.  5 2 43,  in  which  are  three 
or  four  fmall  afcents  and  defcents. 
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The  points  B D E and  M are  in  a right  line. 

cb».  jin- 

B D = 22  51,  and  the  angle  CDM  = 86°  32,;/ 
nearly.  Hence, 

B is  fouth  of  D — 1 3%  — D g. 

. , > m,  ch,  llo. 

The  line  A B ~ b 1 78  31,  in  which  is  one  gentle 
riling  hill,  about  half  a mile  over  5 all  the  red;  of  the 
line  is  an  entire  level  or  plain. 

Thefe  rneafu  rements,  exprelled  in  Englilh  flatute 
miles  and  parts  of  the  fame,  were  made  with  a chain, 
effablifhed  from  a brals  ftatute  yard,  which  was 
proved  and  corrected,  in  the  courfe  of  the  work,  by 
another  ffatute  chain  (kept  only  for  that  purpofe)  made 
from  the  faid  brafs  yard.  They  were  only  defigned 
for  dividing  the  provinces  of  Maryland  and  Penlyl- 
vania:  the  fame  lines  were  re-meafured  afterwards 
with  wooden  rectangular  levels,  for  the  purpofe  of 
determining  the  length  of  a degree  of  latitude,  as  will 
appear  in  the  fequel  of  this  work. 

The  point  C was  placed  in  the  parallel  of  latitude  of 
P,  thus.  Let  N (fee  Tab.  XIII.  fig.  2.)  reprefent  the 
north  pole  of  the  terredrial  globe  3 P and  R two  places 
lying  in  the  fame  parallel  of  latitude  II  C P 3 P R an 
arch  of  a great  circles  io7  joining  the  faid  points  3 and 
P N,  R N two  meridians.  P N or  the  complement 
of  the  latitude  of  P being  — 50°  167  42/7,  the  angle 
NPR  or  the  azimuth  of  the  great  circle  PR  was 
found  by  calculation  to  be  89°  5^  5177.  The  going 
of  the  clock  being  found  by  equal  altitudes  of  Ears, 
the  times  were  computed  when  the  fame  or  other 
Ears  would  pafs  the  azimuth  of  the  line  P R3  and,  at 
the  time  computed  for  any  Ear,  the  interfeCfion  of 
the  crofs  wires  of  the  tranfit  inErument  being  brought 
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to  cover  the  ftar,  the  telefcope  was  turned  down  to 
the  horizon,  and  a land -mark  was  fixed  up  at  the 
diftance  of  about  half  a mile,  anfwering  to  the  inter- 
fedtion  of  the  wires.  In  like  manner,  by  other  ftars, 
feveral  other  marks  were  fixed  up,  and  the  mean  of 
all  was  taken.  In  this  direction  the  line  PR  was 
continued  ; and  though  it  was  at  firft  intended  to  ex- 
tend it  only  to  R,  to  the  diftance  of  10'  of  a great 
circle,  it  was  in  fadt  prolonged  fomewhat  further,  to 
S,  PS  being  — 12,312  miles,  or  10'  45"  of  a great 
circle.  Now  PC  being™  2,991  miles,  or  2/  of 
a great  circle,  the  angle  NPC  is  = 89°  58'  from 
whence  NPS  = 89°  55'  51"  being  fubtradted,  there 
remains  the  angle  SPC  or  tfPC  — 3'  4",  whence 
a C,  or  the  diftance  of  the  parallel  PCR  at  C,  fouth 
of  a,  fhould  be  14,1  feet.  But  it  having  been  made 
a rule,  in  dividing  the  provinces  of  Pennfylvania  and 
Maryland,  to  trace  out  the  parallels  of  latitude  by  the 
obfervations  taken  with  the  aftronomical  fedtor  only, 
the  fedtor  was  put  up  at  P and  S fucceflively  (fee 
fig.  1.)  and  the  zenith  diftances  of  the  ftars  Capella 
a Lyrae,  and  others,  ’were  obferved  at  both  places  j 
whence  the  point  S was  concluded  to  be  43  yards  of 
129  feet  — S Qjnore  northerly  than  P ; and  thence 
it  was  found  by  calculation,  that  the  parallel  of  lati- 
tude PQjat  the  point  C fhould  be  454.  feet,  —a  C 
diftant  from  the  great  circle  P S,  and  to  the  fouth  of 
the  fame  j and  the  point  C was  placed  accordingly, 
bp  laying  off  454.  feet™  a C,  at  right  angles,  to  the 
line  P a from  the  point  a towards  the  fouth. 

a C found  by  the  fedtor,  being  454  feet,  and  found 
by  the  azimuth  of  the  line  PS  being  14,1  feet  only, 

it 
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it  follows,  that  had  the  pofition  of  the  point  C been 
determined  by  the  latter  method,  inftead  of  the  for- 
mer, it  would  have  been  placed  31,4  feet  more 
to  the  northward  than  it  was  found  by  the  fedfor; 
and,  in  confequence,  the  length  of  the  degree  of  la- 
titude would  have  come  out  2 1 feet  longer.  But  the 
difference  is  fo  fmall,  that  it  only  ferves  to  confirm  the 
exa&nefs  of  the  work,  and  renders  it  unneceffary  to 
enter  into  any  confideration,  which  of  the  two  me- 
thods ought  to  be  preferred. 

The  meridians  N P,  CD,  and  A M,  were  found 
by  celeflial  obfervations.  The  method  of  proceeding 
was  as  follows : 

To  find  the  meridian  AM,  and  the  angle  that 
the  line  AB  makes  with  the  faid  meridian. 

The  equal  altitude  inffrument  being  fet  up  at  the 
point  A,  with  its  vertical  axis  over  the  faid  point, 
equal  altitudes  of  ffars  were  obferved  for  finding  the 
motion  of  the  clock.  The  time  was  next  computed 
when  fome  northern  ffars  would  pafs  the  meridian  by 
the  clock,  at  which  inffant  ((hewn  by  the  clock)  the 
vertical  wire  in  the  telefcope  was  brought  to  bifeCl 
the  (far;  and,  the  vertical  axis  of  the  inffrument  re- 
maining fixed,  the  telefcope  was  turned  down  in  the 
fame  azimuth  to  the  horizon,  and  a candle  placed  op- 
pofite  to  the  vertical  wire,  as  a point  in  the  meridian. 

And  the  time  of  ffars  pafling  an  azimuth  in  the  di- 
rection of  the  line  AB,  for  determining  the  angle 
BAM,  was  found  by  bringing  the  vertical  wire  in  the 
telefcope  to  bifedt  a candle  placed  (about  14  mile  from 
A)  in  the  line  AB;  the  telefcope  was  then  elevated  to 
the  ftar,  and  the  time  when  it  palled  the  faid  vertical 
wire  taken. 
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0/  the  line  AB. 
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v\  hcther  tne  fmall  efFccls  of  the  aberration  and  nutation  of  the  ftar  ^ Ur  fie  minoris,  at  the  different  times,  will  add 
to  or  diminifh  front  the  correfpondence  of  thefe  numbers,  I have  not  determined  ; the  above  being  fufficient  for  the 
puipo.e  intended  . for  if  the  direction  of  the  line  had  been  changed  any  quantity  of  note,  it  would  have  caufed  a much 
greater  difference  in  the  right  afeenfions  of  the  meridians,  when  the  ftar  paffed  the  line,  than  any  we  here  find. 
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*’»  Nantes.  on  the  fector.  micrometer.  crometer.  diftances. 
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[ 3°°  ] 

f 

THE  RESULT 

OFT' 

H E S E 

Star’s  zenith  diltance  at  the  point  A. 

PLANE  OF  THE 

In  the  tent  eaft. 

a.  Lyrz. 

<?  Cygni. 

y Cygni. 

cc 

Cygni. 

y Androm. 

D.  0 / 1/ 

1766.  D. 

0 f 

// 

D. 

0 t 

if . 

D.  0 r " 

D.  0 

/ // 

8 2 44  28,7 

Oct.  10 

0 7 

19,0 

10  1 3 52,3 

10  s 44  30,0 

1 1 

0 7 

20,7 

11 

6 6 

5T,o 

1 3 52,0 

1 1 6 

0 5,5 

11  2 44  30.7 

12 

0 7 

22,0 

V r 

12 

6 6 

51,0 

12  1 3 51,0 

1 2 6 

0 3-5 

12  2 44  27,6 

i h 
Mean  11  1 1 

0 7 

20,57 

6 6 

51,0 

1 3 ;l7 

6 

0 4,50 

s 

2 44  29,23 

Aberration 

— 

17,1 1 

- 

— 

18,40 

~ 17.33 

>7.75 

— 4,08 

Nutation  - > 

+ 

6,12 

-f 

4>H 

+ 2,92 

+ 

2,25 

— 7.53 

Precefs.  Oft.  ] 

0,0 • 

11,  1764.  j 
Refraft.  - - - 

0,0 

0,0 

0,0 

0,0 

+ 

0,12 

+ 

6,1 1 

+ 1,06 

+ 

6,0 

+ 2.75 

Mean  zcn.  dift.  1 
the  1 ith  Oft.  J 

0 7 

9.70 

6 6 

OO 

04 

1 3 38,42 

5-  59  S5>° 

2 44  20,39 

PLANE  OF  T PI E 


October. 


13  2 44  35'2 


>4 

0 
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21,0 

, ■ 

>4 

6 . 0 

9,o 

>4 

4+ 

36,o 

0 

7 

22  7 

>5 

6 6 58,0 

>5 

1 3 54.7 

>5 

6 0 

1,2 

>5 

\ 44 

35-5 

16 

0 

7 

22,7 

16 

1 3 55.5' 

1 6 

6 0 

°>5 

16 

J - - 

• - 

>7 

0 

7 

23.3- 

• 

>7 

1 3 56,0 

>7 

5 59 

59-5 

18 

6 6 59,3 

18 

1 3.  56,° 

18 

6 0 

2,3 

Mean  - - - - 

O 

7 

22,42 

6 6 58,65 

1 

3 55.55 

6 0 0,70 

2 

44 

35’57 

A berration 

— 

16,74 

— 18,31 

. — 

17.40 

— >7.93 

. 

4 79 

Nutation  - - 

+ 

6,  r 3 

+ 4>  *4 

+ 

2,92 

-f"  2,25 

— 

♦ 

7.5  3 

Precels.  - - - 

— 

0,03 

— 0,14 

— 

0,18 

— 9,19 

— 

0,19 

Refract. 

+ 

0,12 

+ 6,1  r 

+ 

1,06 

-p  6,0 

• l 

+ 

2/5 

Mean  zen.  difh  1 
Oft.  1 1,  1766.  J 

O 

7 

1 1,89 

6 6 50.45 

;» 
i 1 

3 41.95 

5 59  50.83 

2 

44 

25,81 

D°  plane  catt 

O 

7 

9.7° 

6 6 42,85 

3 38,42 

5 59  55>° 

2 

44 

20,39 

* *i» 

Mean  ren.  (lift,  j 

oft.  11, 17C6,  >07  10,79 

at  the  joint  A.  I 


6 6 46,65 


1 3 40,18 


5 59  52’9* 


2 44  23. 


[ 3d  ] 

OBSERVATIONS,  as  follows 

SECTOR  EAST. 


/S  Perfei. 

& Perfei. 

Capella. 

@ Auriga:, 

Caftor.. 

1766.  D. 

O / // 

O 

/ 

// 

0 / //' 

O / 

ft 

0 / if 

oa.  8 

x 54  54.0 

8 

8 

33 

35.o 

8 7 16  21,3 

8 6 26 

3.2 

864  90,9 

xo 

1 34  53-5 

10 

8 

33 

34,5'  10  7 x6  20,0  ] 

to  6 26 

4,0 

10  6 4 90,5 

x 1 

1 34  5 5 > 7 

11  7 16  20,3  ] 

1 1 6 26 

4,0 

11  64  49,9 

1 2 

r 34  55=° 

1 2 

8 

35 

33>°  1 

12  7 10  22,0  ] 

12  6 26 

4,0 

12  6 4 52,0 

1 33  54-55 

8 

33 

34>i7 

f 

1 7-  l6  20,90 

6 26 

3.80 

6 4 50,62 

— 1,09 

+ 

2,0 

+ 5)48 

+ 

6,55 

— 3.52 

— 8,27 

— 

8,40 

— 7.85 

“ ■ 

7» 1 5 

+ 4.70 

0,0 

0,0 

0,0 

0,0 

0,0 

+ <>?8 

■f 

8,55 

-f  7.26 

+ 

6.43 

T 6,08 

1 34  4 6>77 

8 

33 

36, 32 

7 16  23,79. 

6 26 

9.63 

6 4 97,8s 

SECTOR  WE 
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*3 

1 3 5 c»7 

*3 
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33 

37-5  13  7 16  27,5 

* * 

14 

35  °>6 
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33 

40,4.  14  16  '29,7  14  6 26 

n, 5 14  64  4S,o 

15 

35  °'° 

1 ; 

33 

58,0  1 

,5  16  27,5  15  26 

u,8  15  4 47,3 
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35  °>° 

16 

33 

36,5  1 

6 16  29,3  i 

6 26 

10.5  16  4 49,5 
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33  3 8 . 1 0 
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6 26 
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39>3* 

7 16  32,62 

6 26 

16,76 

6 4 55,23 
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PLANE  OF  THE 


cc 

Lyras. 

7 

Androm. 

/3  Perfei. 

1766. 

0 

/ 

// 

O 

/ n 

O 

/ n 

December* 

'3 
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15  £4*8 

13 
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6 20,3 

*5 

1 

15  55.° 

15 
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6 21,7 

t6 

1 

>5  55>7 

16 
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6 21,0 

I 

21 

42,0 

'r*' 

19 

I 

21 

43.5 

>9 

0 

6 20,2 

* 

21 

1 

21 

4*»7 

Mean 

1 

21 

42,40 

1 

15  5 5 » 1 7 

0 

6 20,80 

Aberration 

4- 

2,20 

— 

11,76 

— 

9,20 

Deviation 

— 

5,66 

— 

7,60 

— 

8,19 

I%cefs. 

4- 

o,4s 

— 

3,12 
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2,64 

Refrattion 

+ 

i>36 

4- 

1,26 

+ 

0,10 

Mean  zen.  dift.Cft.  1 1, 

1766 

1 

21 

OO 

0 

Tt- 

1 

15  33.95 

0 

6 0,87, 

PLANE  OF 

THE 

1766. 

December. 

21 

0 

6 29,7 

24 

1 

21 

36,0 

24 

1 

16  4,8 

24 

6 30,2 

♦ « ^ 

27 

21 

35*3 

27 

16  4,0 

27 

6 29,5 

1 

• 

• • 

• • • 

28 

16  3,7 

28 

6 28,5 

Mean 

1 

21 

35>6? 

1 16'  4,17 

0 

6 29,48 

Aberration 

4- 

0,15 

— 11.63 

— 

9»5'6 

Deviation 

— 

5,66 

— 7,60 

— 

8,19 

Precefs. 

4- 

o.53 

— 3,76 

— 

3.°  5 

Refra&ion 

4- 

1,36 

4-  1,26 

+ 

0,10 

Mean  zen.  dift.  Oft.  1 1 , > 766 

1 

21 

3 2>°3 

1 15  42,44 

0 

6 8,78 

D°  Plane  Eaft 

1 

2 1 

40.78 

1 13  33.95 

0 

6 0,87 

I 21  36,42  I 15  38,19  o 6 4,87 

0 7 10,79  2 44  23’10  I 34  49>23 


1 28  47,21  1 28  44,91  ! 28  4.1,40 

28  44,91 

44>4° 

43.9s- 

4f.o9 

44.34 

1 28  44,99  — the  true  celeftial  arch  between  the. 
points  N and  A. 


True  mean  zen.  dirt:-  11  03. 

1766,  at  the  point  N.  / 
D°  at  the  point  A. 


Difference 


Mian 


SECTOR  EAST. 
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S'  Perfei. 

Capella. 

|3  Auriga?. 

Caflor. 

O / // 

0 i if 

« / // 

0 / // 

*3 

7 5 2,0 

13 

5 47  42>o 

15 

5 3,o 

*5 

47  4i,o 

*5 

4 57  27,0 

*5 

7 33  36,5 

16 

5 2,0 

16 

47  4*»3 

16 

57  27,7 

16 

7 33  38,2 

*9 

5 3,7 

*9 

47  44,o 

19 

57  27,3 

*9 

33  38,7 

7 5 2,67 

5 47  42,08 

4 57  27,33 

7 33  37,8° 

— 8,61 

— 3,20 

— 0,60 

— 3>78 

— 8,26 

— 7,52 

— 6,75 

-f-  ~4j20 

— 2,26 

— 0,95 

— 0,29 

— £25 

+ 7>°8 

+ 5,80 

+ 4,95 

+ 7,55 

7 4 5°>62 

5 47  36>2i 

4 57  24,64 

7 33  44,52 

SECTOR 

WEST. 

21 

7 5 I0>3 

21 

5 47  52,8 

21 

4 57  35,3 

21 

7 33  30,o 

24 

7 5 10,5 

24 

5 47  52,3 

24 

57  35,o 

24' 

33  30,8 

27 

5 9-7 

27 

47  51,® 

28 

57  3S»6 

♦ 

7 5 I0>17 

5 47  52,03 

4 57  35,30 

7 33  30,40 

— 9»37 

— 4,24 

— 1,60 

— 3,5 2 

* 

— " 8,26 

— 7,52 

— 6,75 

4-  4,2° 

— 2,56 

— 1,09 

— 0,32 

— 1,36 

+ 7>°8 

+ 5,80 

+ 4,95 

+ 7,55 

7 4 57, 06 

5 47  44,98 

4 57  31,58 

7 33  37,27 

7 4 50,62 

5 47  36,21 

4 57  24,64 

7 33  44> 52 

7 4 53,84 

5 47  40,66 

4 57  28, ir 

7 33  40,90 

8 33  37,82 

7 16  29,20 

6 26  13,20 

6 4 56,56 

1 28  43,98  1 28  48,60  1 z8  45,09  I 28  44,34 

this  being  a 
little  wide  of 
the  reft  is 
left  out. 
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‘The  following  are  Obfervations  made  at  the  Points  N,  and  near  P,  in  the  Year  1764  : 
But  the  Length  of  Time  between  thefe,  and  thole  made  at  A,  being  near  three  Years  — 
probably  the  Set  made  at  N,  in  December  1766,  may  be  bell  to  be  uftd  in  deteimining 
the  Length  of  a Degree  of  Latitude. 


# • 

STAR’S 

ZENITH 

DISTANCES. 

SECTOR 

IN 

THE 

TENT,  PLANE  EAST. 

1764. 

y 

Andromeda:. 

(3  Pcrfei. 

« Perfei. 

o'  Perfei. 

G 

/ 

ft 

0 / rr 

O / // 

January. 

17 

1 

15 

0,0 

0 5 40  0 

7 4 29,5 

19 

0 5 39-6 

7 4 3‘-o 

20 

1 

J5 

2,2 

0 5 39»° 

9 3 47»° 

7 4 5°»2 

21 

1 

J5 

M 

0 5 37-5 

9 3 49-7 

7 4 3°, 8 

22 

1 

1 5 

1,2 

0 5 38,0 

7 4 3 1 >° 

Mean,  January 

20 

1 

*5 

1,2 

0 5 3 S, S 

9 3 48,3. 

7 4 3°-5 

Aberration  dedin. 

— 

10,0 

— 9,1 

— j i,4 

— 10,4 

Deviation  D° 

— 

3 -3 

— 5-7 

— 6,2 

— 6,7 

Precefs.  fr.  ijan.  1764. 

— 

1,0 

— 0,8 

“ °*7 

— 0,7 

Refradion 

1.4 

+ 0,1 

4-  10,5 

4"  8,3 

Obfervatory  S°  of  Tent 

+ 

°-3 

+ 0,3 

4-  0,3 

+ °-3 

Mean  zen.  did.  1 Jan.  1764 

1 

1.4  48,6 

Q 5 23,6 

9 3 4°>s 

7 4 21  >3 

SECTOR  IN  1 

T II E 

OBSERVATORY, 

PLANE  WEST. 

January 

26 

1 

13 

4-7 

0 

5-  4 1 > 7 

7 

4 32, 8 

% 

27 

1 

15 

5-7 

0 

5 

41,0 

9 3 57-o 

28 

1 

1 5 

4-5 

0 

5 44-o 

9 3 57-5 

7 

4 33,o 

29 

1 

*5 

5-5 

0 

r 

5 

44,0 

9 3 55-3 

7 

4 32,7 

Mean,  January 

37i 

1 

15 

5-1 

0 

5 

42,7 

9 3 56-6 

7 

4 32, S 

Aberration  in  Declin. 

— 

9,0 

— 

8,6 

— 1 1, 1 

— 

10,3 

Deviation  D° 

— 

3 >3 

— 

5-7 

— 6,2 

— 

6-7 

Precefs.  from  1 Jan.  1764 

— 

i*3 

— 

— 1,0 

— 

0,9 

Refradion 

+ 

1-4 

4- 

0,1 

+ 10>5 

+ 

8>3 

Mean  zen.  did.  1 Jan.  1 764 

1 

52.9 

0 

5 

27-4 

9 3 48-8 

7 

4 23,2 

D°  Plane  Eaft 

1 

14  48,6 

0 

5 

23,6 

9 3 4°-8 

7 

4 21,3 

True  zen.  did.  at  the  point 
N,  1 Ian.  1764. 

1 

14  50,8 

0 

5 

25.5 

9 3 44-8 

7 

4 22,2 

Precefs.  to  Od.  n,  1766 

+ 

AQ.A.C 

40,56 

+ 

34, 6i 

- 

7 4 5&-S> 


Reduced  to  Oft.  ji,  1766 


j 15  40,25  o 6 6,c6 
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*’s  Z.  DIST.  AT  THE  POINT  N. 


PLANE 

WEST. 

Capella 

|8  Aurigae. 

Caflcr 

« Lyrae. 

1764. 

0 / // 

O 

/ 

// 

Jan. 

O 

f 

n 

27 

5 47  46’8 

28 

4 

57 

38,4 

27 

1 

21 

57’5 

January* 

28 

5 47  47>° 

29 

4 

57 

36,4 

• 

. . 

• • • 

28 

I 

2 1 

57>° 

29 

47  46,7 

Feb.  2 

57 

38>° 

February. 

2 

47  47’ 8 

Feb. 

I 

2 1 

57’3 

3 

47  44’ 7 

36,8 

3 

7 

33 

6,6 

Ab. 

— 

9>5 

• •••«« 

5 

4 

57 

5 

7 

33 

4, 8 

Dev. 

— 

9>4 

6 

4 57 

36,2 

6 

7 

33 

5>5 

Prec. 

4- 

0,2 

*••••• 

8 

33 

6,8 

Keir. 

+ 

D5 

/ 

• ••••• 

Feb. 

1 

21 

40,1 

1 1 

1 

22 

3’8 



13 

1 

22 

D3 

lean 

3° 

S 47  46’6 

1 

4 57 

37’2 

5l 

7 

33 

5>9 

12 

1 

22 

2’5 

tiberraticn  in  Declin. 
'deviation 

“ 7»4 
— 8,8 

. | 

5>7 

9,2 

4- 

0,6 

9’1 

z 

13,0 

9-4 

'rrecefs.  from  1 Jan.  1764 
Lefra&ion 

— 0,4 
+ 6,7 

4- 

0,1 

5’8 

+ 

°’7 

8,8 

4- 

4- 

O’ 3 
L5 

Tleanzen.dift.  i Jan. 1764 

S 47  3 6’7 

4 

57 

28,0 

7 

33 

22,5 

1 

21 

41,9 

1 

21 

40,1 

Mean 

1 

21 

41,0 

PLANE 

EAST. 

Feb. 

February 

Feb. 

— 

16 

1 

22 

S,2 

18 

4 

57 

3 5 » 7 

20 

5 47  39’° 

20 

4 

57 

3 4’ 7 

20 

7 

33 

7-3 

20 

1 

22 

lO,^ 

2 1 

5 47  3«>7 

21 

57 

3 5>° 

2 1 

7 

33 

6’3 

2 1 

1 

22 

8,8 

22 

47  38»° 

22 

57 

35’2 

22 

33 

5>7 

22 

1 

22 

9,8 

26 

1 

22 

10,8 

lean 

2 x 

5 47  38’6 

21 

4 

57 

35»2 

21 

7 

33 

6,4 

22 

1 

22 

9,6 

Wberration 

— 8,0 

— 

6,9 

4- 

°’5 

— 

H’8 

deviation 

— 8,8 

— 

9,2 

+ 

9» 1 

— 

9,4 

'rrecefs  from  1 Jan*. 

— 0,7 

— 

0,2. 

°>95 

+ 

O’ 3 5 

'tefradiion 

4-  6,7 

+ 

5’8 

4- 

8,8 

4- 

D5 

lean  zen.  dill.  1 Jan. 1764 

5 47  27,8 

4 

57 

2 4’ 7 

7 

33 

23. 8 

1 

21 

47>3 

)>°  Plane  Weft 

5 47  36’7 

4 

57 

28,0 

7 

33 

22,5 

1. 

21 

41,0 

’rue  zen.  did.  at  the  point  I 

N,  1 Jan.  1764  J 

5 47  32>3 

4 

57 

26,3 

7 

33 

23  1 

1 

21 

44= 2 

'rrecefs.  to  061.  11,  1766 

+ )4>56 

+ 

4,28 

4- 

18,97 

— 

7’°3 

5 47  46,86  4 57  30,58  7 33  42,07 


5 


1 21  37>*7 


[ 31°  ] 


Stars  Zenith  Diftances  obferved  at  a Point  7 chains  91  links  North  of  P. 

PLANE  EAST. 


Capella. 


a.  Lyne. 


S Cygni. 


7 Cygni. 


1764. 

May. 


7 

8 

9 

13 


O 

6 

6 

6 

6 


29,8 

28,3 

29.0 

30.0 


May 

6 

7 

9 

1 1 

1 2 


10,3 

10,0 

10,5 

9,0 

10,0 


May 

13 

Ab. 

Dev. 

Prec. 

Ref. 


4 

+ 

+ 

+ 


5° 


6,3 

x4’9 

8>74 

3»o5 

5>6 


May 


o 12 


+ 

+ 


59>5 

15,0 

8,1 

4,0 

0,2 


May 

10 

1 1 

12 

13 


Cygni. 

/ // 

43  0,8 

42  58,2 

43  2,7 
43  °>° 


• 

13 

7>7 

4 fo 

32-5 

0 

1 2 

40,6 

Mean  of  4 
the  ill  >10 

fett  J 

6 0 29,3 

10  1 

9 9*6 

May 

mean  4 43 

0,4 

Aberration 

. . T f* 

— 

12,3 

19 

4 5° 

8,0 

r9 

0 

13 

0,0 

Ab. 

16,5 

Nutation 

— 9,0 

— 

9>4 

20 

4 30 

9,0 

20 

12 

58,0 

Dev.  + 

7>6- 

Precefj.fr.  1 
1 Jan.  1 7 64  f 

— L9 

+ 

23 

5° 

H)3 

23 

1 2 

57.0 

Prec. — 

4.5 

Refrait. 

+ 7>° 

+ 

1,2 

25 

5° 

9,6 

2 5 

1 2 

56,0 

Refr.  + 

5»? 

Truezcn.  1 

8 30,2 

dift.  1 Tan.  > 
1764.  j- 

6 0 23,9 

1 

22 

Ab. 

4 5° 
+ 

9’5 

13.2 

22 

0 

12 

57)7? 

*3>5 

mean  4 43 
May  

25»5 

Nut. 

+ 

8.74 

— 

8,1 

19 

4 43 

1,0 

Prec. 

— 

3)25 

+ 

4-3 

20 

43 

*)5 

Refr. 

+ 

5,6 

+ 

0,2 

23 
" 25 

43 

43 

°»5 

2>3 

mean 

Alcan 
of  the 
above 


4 32>5 


o 12  40,6 


True  zen.dift.  1 Jan.  1 

1764,  from  the  mean  of  I*  4 50  33,13 

all  the  five  obfervations.  J 


22 

mean  4 43 
Ab.  + 
"Nut.  + 


12  40,60  Prec. — 
Refr.  + 


i>3 

14.9 

7>6 

4,8 

5>S 


May  a Lyrte. 


19  1 9 4,3 

23  9 3.8 

2?  9 3,7 


Mean  of  the  2d  fett 

22  I 

9 

4»3 

Aberration 

9)5 

Nutation 

“ 

9»4 

Precefs. 

+ 

1, 1 

Refraction 

+ 

1,2 

Mean 

1 

8 

47.7 

Mean  above 

8 

SO, 2 

Mean  of  all  the  ob-  I 
fervat.  1 Jan.  1764  1 

1 

8 

49,0 

22 

mean  4 43  24,5 
Mean  of  1 

the  above  J 2^»4 

ue  zeru  dill.  1 Jan.  j 

64,  from  the  mean  of  > 4 43  25,0 

the  obfervations  J 
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Star’s  Zenith  Diftances  obferved  at  a Point  7 chains  91  links  North  ofP. 

PLANE  WEST. 


li  764. 

Capella, 

u Lyrre. 

0 Cygni. 

7 Cygni. 

tc  Cygni* 

O / // 

O / // 

O 7 

// 

0 / // 

my  © 28  6 0 32,7  27 

1 08  59,0 

27  4 50  14,8 

26  0 12 

52,6 

26  4 43  4,3 

me  1 0 32,3  28 

8 59,5 

28  4 50  51,0 

27  12 

51,0 

27  43  4»2 

? 0 31,7  June 

\ 

Ju  ne 

3 

8 58,0 

3 5°  iS»° 

28  12 

5xjO 

28  43  4,0 

June 

June 

4 

8 59,8 

4 5°  1 5,3 

3 12 

51,0 

3 43  7,5 

6 

8 5 8,2 

5 50  16,8 

4 12 

5°’ 3 

4 43  5-4 

7 

8 5 7 >3 

6 50  16,3 

5 1 2 

49,8 

5 43  6,5 

6 43  7-8 

8 

8 57,3 

8 50  18,0 

6 1 2 

50.0 

7 12 

49,0 

7 43  8>° 

8 12 

48,0 

8 43  8,3 

. ;an 

160  32,2 

3 

1 8 58,4 

3 4 5°  l5'9 

3 0 12 

50,3 

3 4 43  6,2 

serration 

+ 1,4 

— 6,3 

+ io,4 

— 

H.3 

-f  12,8 

iitation 

— 9,0 

— 9.4 

■J*  8,74 

— 

8,x 

+ 7-6 

;cefs.  from 

4,6 

Jan.  1764/  “ 2>z 

+ 1, 1 

— 3-4° 

+ 

— 5, 2 

f rad  ion 

-f  7,0 

4-  1,2 

+ 5,6 

+ 

0,2 

+ 5,5 

eean  zen.dift'| 

li  Jan.  1764 
rat  a point  7 1 
cch.91  lin. . J 

> 60  29,4 

i 8 45,0 

4 50  37>24 

0 12 

3*7 

4 43  26,9 

’..Plane  Eaft 

0 23,9 

1 8 49,0 

4 5°  33d 5 

0 12 

40,60 

4,43  25,0 

r.uezen.dfft. ' 
a Jan.  1764. 

' . 

rat  a point  7 
ccha.  91  lin. 

> 6 0 z6,6o 

1 8 47,00 

4 5°  55>r9 

012 

38,20 

4 43  25,95 

Worth  ofT 
eecefs.  to  1 1 
tOd.  1766 

j-  + *4  56 

— 7i°3 

+ 2.3,03.., 

— 

3°,75 

+ 34,59 

rue  zen.diff 
1 Od.  1 7 66 

► 6 0 41., id 

1 8 39 >97 

A 5°  58>22 

0 12 

7,45 

4 44  °,54 

. at  the- 
f point  A 

>7  16  29,20 

+ 7 lo>79 . 

6 6 46,65 

1 3 

40,18 

• 5 59  52>92 

; ifference 

1 15  48,04.' 

1 15  50,76 

1 15 ‘48,43 

1 i547>63 

1 15  52,38 

15  50,76- 

\ 

48,43 

9 Arches  by  different  Stars 

47-^3 

52,38 

. ;an  u 15 . 49,45  — the  celeflial  arch  between  the  point  7 cha.  9 1 Jin.  N.  of  P and  the  .point.  A . 
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Remarks  on  re-meafuring  the  Lines  with  two  rectangular 

Levels,  or  meafuring  Frames.  • 

The  levels  ufed  in  this  work  were,  each,  20  feet  in  length,  and  4 

feet  in  height.  They  were  made  of  pine,  an  inch  thick,  and  in  form  of 

a retftangle  ; the  breadth  of  the  bottom  board  was  7!  inches,  that  of  the 
top  ~ 3 inches,  of  the  ends  =z  4!  inches,  and  the  bottom  and  top  were 
ltrengthened  with  boards  firmly  hxed  to  them  at  right  angles.  The  joints 
were  fecured  with  plates  of  iron,  and  the  ends  were  plated  with  brafs.  The 
plumb  lines  ufed  in  fetting  them  level,  were  :=  3 feet  and  2 inches  in 

length,  and  hung  in  the  middle  of  the  levels,  being  fecured  in  a tube  from 

the  wind,  in  the  manner  of  carpenters  levels  3 wherefore  we  called  thefe  by 
the  fame  name. 

^Vhen  the  plumb-line  bifedted  a point  at  the  bottom,  the  ends  were 
perpendicular. 

Where  the  ground  was  not  horizontal,  or  there  were  logs,  See.  to  pafs 
over,  one  end  of  the  level  was  raifed  by  a winch  and  pully. 

The  level  being  fet,  a fliort  ftaff  was  drove  into  the  ground  (very  near 
and  oppofite  the  plumb-line),  in  the  top  of  which  moved  a thin  plate  of 
iron,  about  12  inches  long;  at  the  ends  of  which  were  points,  which  were 
diredled  to  the  interfeclions  of  lines,  drawn  on  the  board  that  covered  the 
plumb-line.  By  bringing  the  points  in  a line  W'ith  one  of  the  faid  inter- 
fedlions,  if  the  level  was  by  accident  moved,  it  might  be  difeovered,  and 
brought  again  to  its  place. 

A level  being  thus  marked,  the  end  of  the  other  was  brought  in  contact 
with  it,  and  marked  in  the  fame  manner,  before  the  firft  was  moved  ; the 
firft  was  then  taken  up,  and  fet  before  the  laft.  And  fo  the  operation  was 
continued.  Mr.  Dixon  attended  one  plumb-line  and  ftaff,  and  I the  other. 
The  meafure  was  carried  on  in  a ftrait  line,  and  in  the  proper  direction, 
by  pointing  the  levels  to  the  fartheft  part  of  the  vifto  that  could  be  feen  j 
this  was  readily  and  accurately  done,  on  account  of  their  lengths.  The 
levels  were  frequently  compared  with  the  brafs  ftandard,  of  5 feet,  provided 
for  that  purpofe,  and  the  difference  was  noted  between  8 times  the  brafs 
ftarrdard,  and  the  length  of  the  two  levels  taken  togerher  ; as  may  be  feen 
in  the  3d  and  4th  columns  of  the  following  table.  This  difference  ferves 
for  reducing  the  meafure  taken  with  the  levels,  to  what  it  would  have  been 
if  it  had  been  taken  with  the  brafs  ftandard  itfelf ; fee  column  6th.  For  fa- 
cilitating this  comparifon  of  the  levels  with  the  brafs  ftandard,  pieces  of  brafs 
were  fixed  into  the  bottom  boards  of  the  levels,  on  each  of  which  was 
drawn  a faint  line.  And  one  tenth  of  an  inch  at  the  end  of  the  brafs  ftan- 
darej  being  divided  into  ten  parts  or  hundredths  of  an  inch,  the  difference 
between  eight  times  the  brafs  ftandard,  and  the  two  levels  joined  together,  was 
with  the  help  of  a magnifying  glafs  of  a fliort  focus,  determined  to  great 
accuracy.  Moreover,  the  brafs  ftandard  being  liable  to  alter  with  the  changes 
of  heat  and  cold,  a further  correction  becomes  neceffary  on  that  account,  in 

order 
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order  to  reduce  the  meafures  to  the  temperature  of  62°  of  Fahrenheit’s  ther- 
mometer, which  is  the  term  to  which  the  former  operations  of  this  kind 
have  been  reduced.  For  this  purpofe,  the  rate  of  expanfion  of  brafs  is  taken 
from  Mr.  Smeaton’s  experiment,  made with  a pyrometer  of  his  invention 

(fee  Philof.  Tranf.  Vol.XLVIII.  Fart  II.)  which  is of  an  inch 

upon  a length  of  one  foot  for  a variation  of  1800  of  Fahrenheit’s  thermome- 
ter ; whence  the  expanfion  anfwering  to  four  times  the  length  of  the  brafs 
ftandard,  or  20  feet,  or  the  length  of  one  level,  would  be  th  of  an  inch 

for  the  fame  difference  of  the  thermometer;  and  __!ySo8_^.th  Gf  an  inch  for 
if  of  the  fams  thermometer.  Therefore,,  in  order  to  find  the  correction  of 
column  7th,  the  conftant  quantity  ,00258  was  multiplied  by  the  difference 
of  62,  and  the  degree  of  the  height  of, the  thermometer ; and  that  uroduCt, 
again  multiplied  by  the  number  of  levels  meafured,  gave  the  correction  re- 
quired in  inches  and  decimal  parts  of  an  inch  ; which  was  additive  or  fub- 
traCtive,  according  as  the  thermometer  was  higher  or  lower  than  62  degrees. 

In  the  following  Procefs,  the 

1.  and  2 Columns  contain  the  time  of  the  day,  M fignifying  morning,  A 

afternoon. 

3 _ - - _ the  height  of  the  thermometer  at  D°. 

4 - - - - the  quantity, -in  hundreth  parts  of  an  inch,  that  the  two 

levels,  taken  together,  were  more  or  lefs  than  eight 
times  the  brafs  ftandard,  or  40  feet. 

4 - - — - the  number  of  levels  meafured  between  the  times,  that 
the  levels’  themfelves  were  meafured  with  the  brafs 
ftandard. 

6 - - - - the  corrections,  or  quantity  in  inches,  to  be  added  to. 

or  fubtra&ed  from,  the  number  of  levels  meafured 
each  day,  arifing  from  the-  levels  being  more  or  lefs 
than  the  brafs  ftandard. 

y - - - the  correction,  or  quantity  arifing  from  the  thermometsr 

in  inches.  . 


Began,  at  the  point  N,  to  re-meafure  the  lines  with  two  reCtangular  levels, 
* 20  feet  each  in  length. 

1768  1234  5 6 7 

February  h 

$ 23  10  M 52,  +,12  203  +12,18  — 4,97 

3.  A 53  + »»* 

The  breadthof  Bran- 1 Q 0 

diwine  the  ift  time  J Ojlo  + 0,49. 

D°  a 2d, where  we  crofted  12,20  + 0,73 
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3 4 5 6 


r, 

February 

24 

J 2 3 4 

DJ  a third  time 
9 M 54  -KoS 
if  A 44.  +,12 

5 39  +>32: 

5 

9>8 

32S 

6 

7 + °;39 

-4  16,25 

7 

— 0,20 
— 13,41 

25 

26 

9§  M 40  -fill 
4f  A 45  + ,11 

247 

+ 14*08 

— 1242 

- 27 

Hair  . 

0 28 

- - ^ 

29 

8|  M 40  *{-,08 

80 

+ 3>2° 

— 0,4-1 

Rain  in  the  af- 
ternoon. 

March  1 

9f  M 32  -f  ,?3 
4 'I  A 42  + >2 1 

320 

4 35,20 

— 20,64 

2 

8 -V  iVl  £2  4- - 20 

I A 51  -h,:0 

5i  48  +,115 

200 
1 70 

+ «5  «o 

4-  9*09 

— 10,58 
“5  4« 

3 

8f  M 40  +.185 

2 A 48  +,125 

5 48  +,145 

230 
1 20 

-F.  17,82 
+»  8,10 

— io,68 

— 4*33 

4 

8|  M 31  +,19 

2 A 38  4**i6 

5f  30  +,185 

2:0 

*5° 

-{-17*50 

-f- 12.90 

— 14,19 
—10,83 

5 

8 M 27  -F,i8 

1 A 41  +,12 

220 

120 

4- 16,50 
-f-  8 40 

—15.89 
- 836 

0 

Si  29  ~t~>105 

O 6 

7 

8f  M 28  +,155 
2 A 38  +,  09 

5*  36  + »I05 

250 

90 

+ 1 5>  37 
+ 441 

— 18,70 
— 5,80 

Very  dry 
winds  wuh 
froft. 

8 

8 M 36  +,103 

if  A 52  —,037 

Si  45  +>  06 

230 

170 

4 3*8 
— 1,02 

— 10,68 
— 5>92 

V 

«•  A ■>!../ 


[ 
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1768 

1 

2 

3 

4 

5 6 

7 

March 

h 

Here  fubtract  4 

9 

8-t 

M 

5* 

4- ,065 

inches,  for  go- 

2 

A 

66 

— , 1 1 

^7°  3’!° 

— 2,44 

ing-  round  trie 

5i 

52 

+ ,015 

1 10  — 2,58 

— 0,85 

corner  of a barn* 

10 

M 

5s 

— , 01 

oi 

A 

61 

—,03 

179,2  — 1,79 

— i,*5 

This  reached  the  point  P. 

Hence  NP  r 3914,45  levels  4-  199  02  inches  — 178,40  inches  = 78290.72  feet. 


Began  at  the  Point  C. 

S 11  11  M 60  — ,04  1 3 7 ■> 3 04 * 5 — 2 74  — 0,71  Pain. 


h 


12  9 M 52 

i A 58 

5ti  S3 


+ ,07 
-Koi 
T,o8 


iq8 

156 


+ 2, 16  — 1,95 

4-  3,5 1 — 2>6r 


G 1 3 


% 


17 


Began  where  we  lelt  off,  on  the  12th  inftant^  to  meafure  as  betou. 


IO  M 

2 A 

5 


34  +>09 

40  +,09 

36  -Kc8 


1 32 

*44 


+ S»9+  — 8,51 

4*  6,12  — 8,91 


18  84 

2 


19  9 


Hence  CD  r: 


M 36  +,085 

A 42  +,03 

35  +,073 


264 

*56 


+ 7>65  — 15'56 

4-  4,06  — 9,45 


nL  fx  2334S  + M>9 3 

This  reached  the  point  D. 

1 330,50  levels  4- 41  >^3  inches  — 64,95  inches  r=  26608,06  feet. 


From  D to  g — r chain,  and  36  links  found  before;  = 89,76  feet. 

O 20  Sent  to  Pniladelphia,  about  40  miles  diftant,  for  tents,  A'c. 

04  24  Began  at  the  point  B,  to  meafure  the  line  A B. 

1 1 M 49  — ,08  132  — 5,28  — 4,42 


S 

h 


, f Noon  57 
26  i 6 A 43 


+’o6s  21  + '>58 


6,53 


G 


S f 2 
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i;68 
M arch 

5 

1 

23 

1 

b 

2 

3 

-4 

5 

6 

7 

Snow. 

$ 

29 

8 

2 

5i 

M 

A 

40 

47 

40 

+ ,19 

+ ,09 
-+,n 

264 

264 

+-,18,48 
+ >i 3*  2 

— 12,60 
— 12,60 

Compared  two 
thermometers  ; 
they  agreed 
within  one  di- 
vifion. 

2 

3° 

8f 

2i 

6| 

M 

A 

3S 

61 

45 

+5 14 

+ ,025 
+ ,10 

288 

192 

+ 1 r*95 
H*  5*93 

— 9,28 

— 4,46 

» 

■ -if 

3i 

8 J 
2 

6’| 

M 

A 

45 

623 

49" 

+ ,15 

-{-,105 
+ j 1 7 

204 

192 

+ 12*85 
+ i3>1'5 

— 4*21 
~ 2,97 

By  accident  one 
of  the  thermow. 
was  broke. 

Apri 

? 

1 

1 

8 

2 

6 

M 

A 

39 

52 

35 

+ >'95 
+ >19 
+ ,19 

324 

204 

4-31,10 
+ 19.38 

— 13*79 

— 9*73 

T* 

2 

9 

2i 

6| 

M 

A 

40 

46 

37 

+ >18 
•+•>14 
+ >r5 

228 

168 

+ 18,24 
+ 12,18 

— 11,17 

— 8,88 

G 

3 

5 

4 

9l 

3 

6 

M 

A 

38 

36 

+ »c>4 

+ ,I2 

+>13 

312 

192 

+ 12,48 
+ 12,00 

— 14,08 
— 9,16 

Snow  in  the 
evening. 

& 

5 

Snow. 

3 6 8|  M 37  + ,14 

3 A 5i  +,13 

. 38  4-, 13 

CrolTed  Bohemia  river  obliquely  = 

228  + 15,39 

204  +13,261 

33,875  + 2,21  ] 

—10,58 
. — 10,70 

Snoiy  all  day. 

If. 

7 

and  froft  at 

• 

night. 

? 

8 

1 1 
6| 

M 

A 

37 

40 

4-, 23 
+ >155 

396 

+ 38,02 

—24,01 

C 3 *7  ] 


h 

1768 

April 

9 

1 

b 

9 

2 
6 

2 

M 

A 

5 

44 

57 

51 

4 

+ ,165 
CO 

+ ,02 

5 

192 

204 

6 

+ 7>  96 
+ 1,02 

1 l 

K»  O'- 
er vD 

- — • 

f 

O 

10 

D 

1 1 

9 

2f 

61 

M 

A 

59 

66 

59 

—,017 
— ,16 
-,10 

288 

228 

— 12,81 
— 14,82 

+ 0,37 
+ 0,29 

$ 

12 

8 

3 

6 

M 

A 

47 

70 

60 

— ,02 
— 

—,03 

348 

*56 

—13,92 
— 6,63 

— * 3+4 
+ 1,21 

2 

*3 

9 

1 

6 

M 

A 

64 

76 

-64 

— ,08 
—,105 
— >°7 

240 

156 

— 11, 16 
- 6,86 

+ 4.95 
+ 3,22 

H 

8f 

4l 

M 

A 

53 

53 

— ,02 
00 

396 

— 1,98 

— 9+9 

■"  1 

Rain  in  the  af- 
ternoon ; this 

? 

*S 

9 

M 

45 

++8 

264 

+ 23,76 

-*”>57 

day  we  pafled 
through  water, 
two  feet  deep, 
for  half  a mile. 

h 

16 

8 

4 

M 

A 

46 

56 

+ ,20 
+-,205 

396 

+ 39^99 

—11,23 

O 

D 

17 

18 

«i 

Noon 

6i 

M 

A 

52 

67 

58 

+ ,uf 
— ,02 
— 01 

264 

192 

+ 6,20 
— 1,44 

— 1,70 
+ 0,24 

$ 

19 

81 

3 

M 53  + ,01 

A 74  —,075 

after  3h  aft. 

444 

132 

— 9.50 

+ 2,23 

$ 

20 

81 

2f 

61 

M 

A 

57 

78 

61 

+ ,025 
—,065 
— ,02 

312 

216 

— 3+2 

— 4.54 

+ 4.43 

+ 4+8 

■v 
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1768 

April 
U 21 

%• 

I 2 

h 

81  M 
ji  A 

aft. 

3 4 

52  +jo6 
75  4 >02 

i|A 

5 

264 

J32 

6 

4 7 92 

7 

# 

+ 1’53 

Left  off  in  a 
fwamp  of  wa- 
ter 18  inches 
deep. 

f 

h 

22  | 
23  J 

r 

Rain  day  and 
night. 

O 

24 

Rain  till  1 
AM. 

3> 

i 

251 
2.6  J 

Swamps  fo  full 
of  water  we 
could  not  pro- 
ceed. 

2 

27 

10  M 
5i  A 

73  00 

72  — C35 

420 

— 378 

411,38 

% 

28 

M 
6 A 

54  —03 
6 1 x — >02 

396 

— 4’95 

— 4>°9 

2Q 

h 

30 

7 M 
2 A 

6 

60  4,19 

76  4,n 

73 

336 

108 

425,20 
4 5>94 

4 5,20 
+ 3 47 

May 

O 

D 

1 

2 

81  M 

61  A 

4 

54  +>°5 
56  +,09 

384 

4i3»44 

— 6,93 

t 

3 

10  M 
3 A 

H 

61  4,ti5 
82  +,0-2 

75i  + ,°75 

/ S , 

l 

288 

108 

4 479 

4 2,59 

4 7,c6 
+ 474 

Xhis  day  we 
found  the  dilf. 
between  the 
42d  and  43J 
mile  ports  £ 
levels  and  0 
feet  more  than 
ufual  between 
2 mile  polls. 

* 

4 

1 M 

79  + .H5 

228 

4 »3>i  * 

4 10,00 

Thunderrtorrn 
all  the  morn- 
ing: pa fled  the 
main  branch 

of  Choptank. 


# 

V* 

- 

C 3*9 

] 

1768 

May 

n 5 

1 

h 

8 

2 

si 

2 3 

M 70! 
A 86' 
72 

4 

+ >115 
+ >02 
+ -09 

5 

264 

132 

6 

+ 8>9  7 
+ 3^3 

*♦ 

i 

+ 10,90 
+ 5>  79 

? 6 

9i 

4 

M 66 
A 63 
aft.  4h  A 

+ >!4 
+ >J5S 

324 

72 

+ 29  11 

+ 2,55 

=.  * 

h 7 

8 

3 

M 60 
A 74 

+.185 

+,065 

408 

+ 25,5 

+ 5>2<> 

O 8 

b 9 

7i 

4i 

M 63 
A 85 

+ .03 
— °95 

- — 

528 

— 8,69 

+ 16,35 

S'  10 

*i 

7 

M 61 
A 68 

+ ,005 
+ 01 

372 

+ * >49 

+ 2,40 

■ _ 

S n 

9l 

6]- 

M 70 
A 72 

+ ,iii 
+,06 

528 

+ 22,44 

+ 12,26 

Rain  in  the 
night  and 
morning. 

% 1 2 

7 

2 

61 

M 54l 
A 67 
63 

+ >23 

+ >03 

+ ,015 

264 

276 

+ 17  16 
+ 3'°3 

— 0,68 
+ 392 

% 

Rain  laft  night. 

? 13 

81 

M 68 

+ ,IO 

300 

3 

A 75 
aft.  3h  A 

—>025 

96 

+ 7*33 

+ 9-7* 

J?  14 

IO! 

3 

M 66  +>145 

A 74|  +,14 

264 

+ 18,74 

+ 5 4S 

G 15 

b 16 

7i 

M 57 

+ >19 

384 

--  - — - 

1.  1 

& 

3l 

A 81 
aft.  3|h  A 

— ,02 

144 

+ 22,44 

+ 9 53 

S 17 

81 

3 

M 66 
A 87 
aft.  3b  A 

+ *I2 

—>085 

3g4 

*44 

+ 4»75 

+19,75 

\ a 
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1768 

X 

2 

3 

4 

5 

6 

7 

May 

1 

k 

Faffed  through 

2 

18 

81 

1 

M 

A 

67 

90 

+,085 

+ >14 

144 

+ 8,13. 

+ 6,13 

Marlhy  Hope, 
water  4 or  5 
feet  deep. 

V 

19 

9l 

3 

M 

A 

69 

86 

+ >15 

+ >°75 

264 

+ 14*78. 

+ IO>55 

i 

20 

8 

M 

69 

+,17 

276 

Great  dews 

3 

A 

93 

+ ,04 

for  4 morn- 

aft. 

3h  A 

168 

+ 23,31 

+ 21,76 

ings  paft. 

h 

21 

9 

4 

M 

A 

73 

86 

+:o8 
— >01 

360 

+ 6,30 

+ 16,25- 

Great  dew. 

0 

22 

— — 

D 

23 

Rain. 

s 

24 

7 

3 

M 

A 

50 

75 

+ ’35 

+ >2I 

480 

afc. 

3h  A 

180 

+92-.40 

+ 0.85 

Rain  laft  night 
and  this  morn- 

$ 

k 

25 

9l 

4 

M 

A 

59 

56 

+ >28 
+>34 

396 

+ 61,38 

— 4>59 

ing. 

PaITed  through 

• 

water  part  of 
the  day. 

Rain  laft  night 

n 

26 

91 

Si 

M 

A 

58 

53 

+ >38 
+>36 

528 

+97,68 

- 8,85 

and  part  this 
day,  the  levels 
continually 

- 

- 

wet. 

s 

27 

8 

3i 

M 

A 

65 
3^  A 

+ ,18 

+ ,14 

396 

+ 52,80 

Dry  weather. 

aft. ; 

264 

+ I7>°2 

h 28 

O 2 9 

* 30 
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1768 

1 

2 3 

4 

5 6 

r 

May 

h 

S 31 

8* 

3l 

M 79 
A 90 

+ >oi 
— ,12 

376  —10,34 

+21,82 

Very  dry  wea- 
ther for  3 days 
part. 

This  reach’d 

to 

the  North 

fide  of 

the  river  Nanticoke, 

near  to  the 

7 th  mile  port ; 

here 

we  left  a mark. 

2J.  June  2 

Parted  over  the 

river  Nanticoke,  and  began 

at  the  6th  mile  port:  from  the 

point  A. 

8 

M 84 

+ ,075 

3°o 

2! 

A 74 

+ ,08 

aft.  2|h  A 

228  +20,59 

+ 2 3>i5 

? 3 

9 

M 76 

+ H5S 

396 

3 

A 85 

+ ,02 

aft.  3h  A 

264  +29,04 

+ 3r>5° 

h 4 

6| 

1 

M 64 
A 82 

+ >213 
00 

3985875  +21,15 

+ 11,32 

AtthepointA. 

© 

J> 


5 

6 


Began  at  the  6th  mile  poll,  and  meafured  Northward  through  the  fwamp 
of  Nanticoke. 


7|  M 67  + ,12 

2^  A 77  +,055 

Crofs  the  river  to  the  t 
mark  left  the  31ft  of  > 
May.  J 


230 


+ 10,12 


34,67  + 1,54, 


to  the  river 
•6,83 


This  finiftied  the  line  A B.  fThe  breadth  of  the  rivers  was  found  by 

Hence  AB=r  2 1 696.47  levels  + 892,34  in- J meafuring  a bafe,  and  taking  angles  with 
ches  +94,51  inches  = 43401 1,64  feet.  I a Hadley’s  quadrant. 


Note.  The  reckoning  was  kept  by  ftretching  a rope  in  the  line  to  be  meafured  (in 
general)  = 12  levels,  which  was  often  proved  .;  and  it  was  almoft  impoflible  that  an 
error  could  arife  ; as  we  always  began  the  rope  with  the  fame  level,  and  ended  it  with 
the  other;  the  rope  not  being  removed  till  the  laft  level  was  fet. 

The  perfon  that  ftretched  the  rope,  fometimes  Mr.  Dixon,  and  fometimes  myfelf, 
kept  the  account  of  the  number  of  ropes  meafured  : though  the  mile  ports  in  the  lines 
AB  and  DC  were  fufficient  for  that  purpofe,  as  the  lines  had  been  fo  often  meafured 
before. 

In  the  line  NP  there  were  no  mile  ports,  but  two  or  three  intermediate  marks,  which 
we  found  to  agree  in  a general  law  with  the  levels. 

Supporting  the  levels  exadtly  =20  feet  each  ; then  in  the  line  NP  a mile  per  chain 
meafure  = a mile  and  9,44  feet  by  the  levels ; and  in  the  line  CD  a mile  per  chain 
meafure  = a mile  and  9,86  feet  by  the  levels. 
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In  the  line  AB,  what  the  levels  make  more  than  the  chain,  between  the  mile  pofts, 

is  as  follows. 


Miles  from 

Diff.  in 

Miles  from 

Diff.  in 

the  point 

feet. 

the  point 

feet. 

("Here  appears  to  be  an 

A. 

A. 

1 

8l 

8o 

Hi  } 

43 

}?: 

error  of  one  chain  z=;66 
feet,  in  the  chain  mea- 

42 

fure,  as  obferved  before. 

78 

3°i 

40 

16  j 

Lp,  3x8. 

76 

25 

39 

8 

75 

14 

38 

14 

72 

43 

37 

H 

7° 

32i 

36 

Hi 

66 

6 1 

35 

H 

65 

I5~" 

34 

Hi 

63 

33  + 

33 

Hi 

61 

32i 

28 

79i 

60 

i6| 

27 

15 

59 

i5i 

25 

32 

58 

i6| 

24 

20f. 

57 

Hi 

23 

14 

56 

15 

22 

Ilf 

55 

13 

21 

I2f 

54 

I2§ 

19 

22 

53 

ioi 

18 

I4l 

52 

i a* 

15 

29 

51 

1 1 

13 

Hi 

50 

13 

12 

5 

49 

1 1 

10 

f I Jr 
1 1 Z 

48 

9z 

9 

8 

47 

9 i 

8 

/ 2, 

45 

J7l 

6 

.14 

44 

7 

4 

23 

43 

9 1 

2 

13 

0 

2I| 

We  took  notice  of  thefe  differences  as  we  meafured  from  B to  A,  always  finding  the 
miles  greater  by  the  chain  meafure,  by  the  quantity  above,  which  fhews  that  the  chain 
was  continually  extending  itfelf  by  ufe  ; as  we  had  dire£t  proof  of,  being  obliged  to 
contraft  it  every  day,  and  re-adjuft  it  to  its  proper  length  by  means  of  the  ftandard 
chain. 


To 
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To  find  the  Latitude  of  the  Point  N. 


£ Perfei  Capella  /3  Aurigae  Caftor 

O / //  Oil!  Oi  l!  oil/ 

True  obferved  zenith  dill.  "1  / 

reduced  to  I Jan.  1764.  ) 7 4 22>2  S 47  32,3  4 57  z6>3  7 33  23,1 

Stars  decl.  by  Dr.  Bradley.  47  O 4^.0  45  43  S3>°  44  53  44>2  32  22  56>8 

■Latitude  by  the  different  ftars.  39  56  1.7,8  56  20,7  56  17,9  56  19,9 

20,7 
17,9 
*9>9 
1 8,2 

Means;  39  56  1 8, 9=the  latitude  of  thepointN. 

Arch  between  N and  A=:  I 28  44>9 

38  27  34  — the  latitude  of  the  point  Aj 

39  II  56  = the  mean  latitude* 


a Lyrae. 

0 / II 

1 21  44,2 
38  34  34’° 

56  18,2 


Cha.  Mafon. 
Jere.  Dixon. 


•r 


The  Length  of  a Degree  of  Latitude  in  the  Province  of  Maryland  and 
Pennfylvania,  deduced  from  the  foregoing  Operations  3 by  the 
Aftronomer  Royal. 

HH  H E difference  of  latitude  of  the  points  N and  A,  or  the  amplitude  of  the  celeftial 
arch,  anfwering  to  the  diftance  between  the  parallels  of  latitude  palling  through 
N and  A,  has  been  found  by  the  fe&or,  page  306,  to  be  i°  28'  45A0;  The  terreftrial 
meafure  of  the  diftance  of  the  faid  parallels  is  next  to  be  found.  This  is  compofed  of 
the  fum  of  the  lines  N P,  CD,  D g,  and  AR,  the  laft  mentioned  line  being  the  re- 
duction of  A B to  a meridian  line  palling  through  A : therefore  B R exprefles  a parallel 
of  latitude  palling  through  B.  Let  B / be  an  arch  of  a great  circle  drawn  perpendicular 
to  the  meridian  line,  AR  produced.  The  triangle  BA/,  on  account  of  the  fmallnefs 
of  its  Tides  with  refpeeft  to  the  radius  of  the  earth,  and  the  fmallnefs  of  the  angle  BA/ 
— 3°  43^  30"  may  be  taken  fora  plane  rectilinear  triangle,  in  what  follows,  without 
any  fenfible  error,  as  will  appear  to  any  one  who  makes  the  trial.  Therefore  it  will 
be,  by  proportion,  as  radius  is  to  the  cofine  of  the  angle  B A 43'  30"  fo  is 

A 6=434011,6  Englifli  feet,  to  A/=433094,6  Englifh  feet.  But  this  is  to  be  leflened 
by  the  fmall  quantity  R /,  or  the  diftance  of  the  parallel  circle  B R from  the  great  circle 

T t 2 B /, 


L ] 


E/,  which  is  to  a third  proportional  to  the  diameter  of  the  earth  and  the  line  B R,  as 

r % l t /•  1 • . 1 1 • 1 1 M r\  r 


the  tangent  of  the  latitude  of  the  point  13,  to  the  radius.  Whence  B./  — 15,8  feet 
which  i'ubtracted  from  At  juft  found  = 

433094.6  leaves 

To  which  add 
as  found  before 

The  fum  is 


es 

!{ 


AR  — 

433078  8 feet 

NP  = 

78290,7 

CD  = 

26608  0 

D *’= 

89,7 

— 

538067  feet 

~ an  arch  of  meridian  intercepted  between  the  parallels  of  latitude  palling  through  the 
points  N and  A,  anfwering  to  the  celelfial  arch  i°  28'  45". 

Then  fay,  as  x°  28'  45''';  is  to  i°  : : fo  is  538067  feet,  to  363763  Englifh  feet, 
which  is  the  length  of  a degree  oflatitude  in  the  provinces  of  Pennfyivania  and  Mary- 
land. The  latitude  of  the*  Northernmoft  point  N,  was  determined  from  the  zenith 
diftances  of  feveral  ftars,  fee  page  323  — 39°  56'  19"  and  the  latitude  of  the  Souther- 
moll  point  A — 3S0  27'  34".  Therefore  the  mean  latitude  exprefled  in  degrees  and 
minutes  is  ==39°  126 

To  reduce  tin’s  meafure  of  a degree  to  the  meafure  of  the  Paris  toife,  it  mull  be 
premifed,  that  the  meafure  of  the  French  foot  was  found  upon  a very  accurate 
cornparifon,  made  by  Mr.  Graham,  of  the  toife  of  the  Royal  Academy  of  Sciences  at 
Pa  ris,  with  the  Royal  Society’s  brafs  ftandard,  to  be  to  the  Englilh  foot,  as  ii4to  107. 
See  Philofophical  Tranfadf,  Vol.  XLII.  p.  185.  Therefore  fay  as  1 14 : is  to  107  : : fo 
is  363763  the  meafure  of  the  degree  in  EngJifh  feet,  to  34.1427  the  meafure  of  the 
degree  in  French  feet,  which  divided  by  6,  the  number  of  feet  in  a toife,  gives  the 
length  of  the  degree  3=56904!  Paris  toifes,  in  the  latitude  39°  12'  North. 

Such  is  the  length  of  a degree  in  this  latitude,  fuppofing  the  five  feet  brafs  ftandard 
made  ufe  of  in  this  meafure  to  have  been  exactly  adjufted  to  the  length  of  the  Royal 
Society’s  brafs  ftandard.  It  was  really  adjufted  by  Mr.  Bird,  by  his  accurate  brafs  fcale 
ol  equal  parts,  which  he  makes  fuch  excellent  ufe  of  in  dividing  aftronomical  inftru- 
ments,  and  which  is  juft  -roWth  part  of  an  inch  fhorter  than  the  Royal  Society’s  brafs 
ftandard  upon  a length  of  three  feet.  If  one  would  take  notice  of  fo  fmall  a difference,  the 
length  of  a degree  juft  found  muft  be  lefTened  by  ^-s-Wo-th  part,  or  by  ten  feet,  in  order 
t.0  reduce  it  to  the  meafure  of  the  Royal  Society’s  ftandard.  Since  I am  treating  of  fuch 
niceties,  may  it  be  allowed  me  to  add,  that  the  five  feet  brafs  ftandard  having  been 
again  compared  with  Mr.  Bird’s  fcale,  ftnee  its  return  from  North  America,  appeared 
both  to  myfelf  and  Mr.  Bird  to  be  juft  — oVo-th  part  of  an  inch  fhorter  than  the  fcale, 
upon  that  fide  on  which  the  hundredths  of  an  inch  are  placed  at  one  end,  and  T-oVsths 
of  an  inch  fhorter  than  the  fcale  upon  the  oppofite  fide  ? which  diminution  of  its  length 
is  undoubtedly  owing  to  the  fmall  wearing  or  battering  which  it  has  met  with  in  the 
frequent  ufe  that  was  made  of  it.  But  the  divided  lide  of  the  rod  having  been  that 
which  was  made  ufe  of  in  meafuring  the  levels,  is  what  is  to  be  regarded  in  the  prefent 
cafe.  If  one  would  allow  for  the  wearing  of  the  rod,  one  may  fuppofe  it  to  have  fufter- 
ed  a gradual  diminution  ; and  then  one  muft  take  a mean  between  its  firft  length,  which 
was  the  fame  with  Mr.  Bird’s  fcale,  and  its  prefent  length,  which  is  t-0Vo th  of  an  inch 

fhorter  as  one  may  fuppofe  it  a medium  to  have  been  rcVoth  part  of  an  inch  {hotter 

than 
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than  Mr,  B.rd’s  Icale  ; on  which  account  the  length  of  the  degree  fir  on  Id  be  further 
duninifhed  by  — Part5  or  3 feet,  which  added  to  10  feet,  the  correction  required 
on  account  of  the  difference  of  Mr.  Bird’s  fcale  and  the  Royal  Society’s  ftandard,  gives 
13  feet  to  be  Cub  trailed  from  the  length  of  the  degree  calculated  above.  The  whole 
correction  will  perhaps  be  thought  fcarce  deforcing  of  notice,  efpecially  as  an  error  of 
■only  1"  in  the  celeftial  meafure  would  produce  an  error  of  nolefs  than  67  feet  in  the 
length  of  the  degree.  Moreover  it  is  probable  that  the  length  of  a degree  has  been 
■already  taken  IO  or  20  feet  too  fhort,  by  placing  the  point  C too  far  to  the  Southward  ; 
which  would  about  balance  the  fmall  correction  in  queftion.  Therefore,  all  things 
being  confidered,  the  length  of  the  degree  may  be  Rated  as  given  above,  viz.  =2:363763 
Englifh  feet  or  36904!  Paris  toifes.  It  mult,  however,  be  obferved,  that  the  accuracy 
of  this  reduction  into  Paris  toifes  depends  upon  a fuppofition  that  the  length  of  the 
French  toile,  which  is  of  iron,  was  laid  off  by  the  gentlemen  of  the  Royal  Academy  of 
Sciences,  upon  the  brafs  rod  feat  over  to  them  for  that  purpofe  by  Mr.  Graham  (which 
was  afterwards  returned  to  him)  ; in  a room  where  the  heat  of  the  air  anfwered  to  62  of 
Fahrenheit’s  thermometer,  or  13  of  Reaumur’s,  or  nearly  fo,  which  is  probable 
enough,  hut  is  a point  that  does  not  appear  to  have  been  ascertained.  For,  on  account 
of  the  difference  of  expanfion  of  brafs  and  iron  ; 2 rods  made  of  thofe  metals,  however 
accurately  they  may  be  made  of  equal  lengths  at  firft,  will  only  agree  together  after- 
wards in  the  lame  temperature  of  the  air  in  which  they  were  originally  adjufted  toge- 
ther. It  is  fortunate  that  the  uncertainty  in  the  prelent  cafe  is  but  fmall,  fince  20° 
difference  of  Fahrenheit’s  thermometer  or  io°  of  Reaumur’s  produces,  according  to 
Mr.  Smeaton’s  experiments,  a difference  of  the  expanfions  of  brafs  and  iron  of  only 
TTT-cro-th  part,  which  would  caufe  an  error  .of  only  27  Englifh  feet  or  about  4 Paris 
toifes  in  the  length  of  the  degree. 

It  is  however  to  be  wifhed,  that  the  proportion  of  lengths  of  the  French  and  Englifh 
meafures  might  be  again  ascertained  by  another  careful  experiment,  in  which  thC 
temperature  of  the  air,  as  Ihewn  by  the  thermometer,  might  be  noted  at  the  time. 

[See  the  Map  of  the  Country,  where  the  foregoing  Obferyations  were  made,  T a b . XIV  J 


POSTSCRIPT,  BY  THE  ASTRONOMER  ROYAL. 

HA  V IN  G,  fome  time  ago,  acquainted  M.  De  la  Lande,  of  the  Royal  Academy 
of  Sciences  at  Paris,  by  letter,  of  this  meafure  of  a degree  of  latitude  in  North 
America,  and  at  the  fame  time  expreffed  my  doubts  about  the  certainty  of  reducing  it 
to  French  meafure,  from  the  proportion  of  the  Englifh  to  the  French  foot  found  by 
Mr.  Graham  ; principally  becaufe  no  notice  had  been  taken  of  the  height  of  the  ther.- 
mometer  at  Paris,  when  the  length  of  the  French  iron  toife  was  laid  off  upon  the  brafs 
rod  fent  thither  by  Mr.  Graham,  whence  the  proportion  of  the  two  meafures  was  af- 
terwards determined  by  him  •,  and  having  alfo  mentioned  my  opinion  of  the  expediency 
of  making  another  experiment  of  the  proportion  of  the  two  meafures,  in  which  every 
neceflary  circumftance  fhould  be  noted  ; and  that  I might  probably  requeft  the  favour  of  M. 
De  la  Lande  to  take  the  trouble  to  caufe  a French  toife  to  be  made  for  me,  and  to  fee  it  ex-> 
aCtly  adjufted  to  their  ftandard,  and  then  fent  to  me ; he  has  beenpleafed  to  lend  me  two 

toifes, 
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toifes,  which  he  fays  are  exa&ly  adjufted  to  the  ftandard  of  the  toife  ufed  by  Mefl*  De  la 
Condamine  and  Bouguer  in  the  meafureof  the  degrees  of  latitude  at  Peru,  in  order  to  their 
being  compared  with  theEnglifh  meafure.  This  comparifon  has  been  made  by  Mr.  Bird, 
With  his  ulual  accuracy,  while  I was  prcfent,  and  alfo  examined  the  fame,  fince  iny 
account  of  the  length  ct  the  degree  of  latitude  aforegoing  was  printed  ; and  the  refult  is, 
that  the  longetl  ot  the  two  toifes  (for  there  is  a fmall  difference  between  them),  and 
which  has  fince  been  marked  with  the  letter  A,  is  equal  to  76,738  inches  by  Mr.  Bird’s 
brafs  fcale  of  equal  parts,  and  the  fhorteft  toife,  which  is  marked  B,  15  = 76,735  inches 
by  the  fame  fcale  ; the  height  of  Fahrenheit’s  thermometer  in  the  room  being  61  de- 
grees. The  mean  of  the  lengths  of  the  two  toifes  is  therefore  = 76,7365  inches  by 
Mr.  Bird’s  icale.  But  Mr.  Bird’s  fcale  is  th  of  an  inch  upon  3 feet  fhorter  than 
the  Royal  Society’s  brafs  ftandard,  and  consequently  th  too  fliort  for  the  fame 

upon  76,7365  inches ; therefore  _._*!_^.th  of  an  inch  muft  be  fubtradfed  from  76,7365; 
which  leaves  76,7344  for  the  length  of  the  Paris  toife  in  meafures  of  the  Royal  So- 
ciety’s brafs  ftandard,  in  the  temperature  of  6i°  of  Fahrenheit’s  thermometer.  In  the 
temperature  of  62°  it  will  be  a little  fhorter  ; or  it  may  be  taken  = 76,734  inches  in 
meafures  of  the  Royal  Society’s  brafs  ftandard.  This  is  _^.+_.th  or  about  * d of  an 
inch  longer  than  was  determined  by  Mr.  Graham’s  experiment.  Hence  it  appears, 
that  I was  miftaken  in  fuppoftng,  in  p.  325,  that  the  uncertainty  about  the  true  pro- 
portion of  the  Englifh  and  French  meafures  was  but  final],  fince  the  error  in  the  for- 
mer determination  now  appears  to  have  been  T_L_th  of  the  whole,  or  equivalent  to 
what  might  have  been  produced  by  a difference  of  84°  of  Fahrenheit’s  thermometer. 
Whence  it  arofe  I cannot  pretend  to  fay,  neither  is  it  very  material  to  enquire ; but  the 
fa£t  is  plain,  and  fully  juftifies  the  propriety  of  repeating  the  experiment. 

I fhall  now  ftate  the  length  of  the  degree,  meafufed  by  Mefiieurs  Mafon  and  Dixon, 
ftrft  in  Englifh  feet,  according  to  the  Royal  Society’s  ftandard,  and  then  reduced  to 
the  French  meafure  by  the  proportion  juft  eftablifhed. 

From  363763  Englifh  feet,  the  length  of  the  degree  found  by  the  5 feet  brafs 
ftandard,  fee  p.  324,  I fubtradt  10  feet  for  the  difference  between  Mr.  Bird’s  fcale 
and  the  Royal  Society’s  ftandard,  and  3 feet  for  the  wearing  of  the  brafs  rod;  and  there 
’remain  363750  feet,  according  to  the  Royal  Society’s  ftandard,  for  the  length  of  the 
degree.  But  to  this  it  feems  proper  to  add  21  feet,  in  order  to  correct  the  pofition  of 
the  point  C,  determined  by  the  fetftor,  which  cannot  be  fo  certain  as  that  inferred  from 
the  azimuth  of  the  line  PS.  See  p.  279.  Therefore  the  true  length  of  the  degree, 
according  to  the  Royal  Society’s  brafs  ftandard,  in  the  temperature  of  62°  of  Fahrenheit’s 
thermometer,  is  363771  feet,  or  68,8960  Englifh  ftatute  miles.  To  reduce  this  to  the 
meafure  of  the  Paris  toife,  by  the  proportion  above  eftablifhed,  fay  as  76,734  is  to  72, 
fo  is  363771  to  341328  French  feet,  or  56888  Paris  toifes,  of  the  ftandard  of  that  ufed 
in  the  meafure  of  the  degrees  of  the  meridian  at  Peru. 

The  method  made  ufe  of  by  Mr.  Bird,  in  finding  the  length  of  the  toifes  by  his  fcale, 
was  as  follows,  which  may  ferve  as  a dire£tion  for  the  like  purpofe  on  any  future  oc- 
cafion.  Two  brafs  pins  were  drove  into  a ftrong  deal  board  4 inches  thick,  and  longer 
than  the  toife  ; and  two  brafs  cheeks  were  made  very  fquare,  and  the  ends  brought  upon 
the  pins.  The  toife  was  then  put  in  between  the  cheeks,  one  of  which  was  made  to 
Hide  fo  as  to  be  eafily  brought  into  contact  with  the  end  of  the  toife,  and  the  other  end 
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at  the  fame  time  touching  the  other  cheek,  the  moveable  cheek  was  fcrewed  fad  ; and 
thus  the  toile  was  exactly  contained  between  the  cheeks  without  any  (hake,  and  it  is 
evident  that  the  interval  between  the  cheeks  was  exactly  equal  to  the  length  of  the  toife. 
In  order  to  meafure  this  interval,  the  toife  being  taken  away,  very  tine  lines  were 
drawn  with  a fine  point,  at  the  end  of  each  cheek,  upon  the  brafs  pins  which  were  in 
the  fame  plain  with  the  board  : then  the  cheeks  were  removed,  and  fine  points  made 
at  the  outer  extremity  of  each  line,  and  this  diftance  being  taken  between  the  fine 
points  of  a beam  compafs,  was  transferred  to  the  fcale,  and  thus  the  length  of  the  toife 
was  found  in  meafures  of  the  fcale,  which  is  divided  by  a vernier  to  thoufandths  of  an 
inch.  The  toifes  and  brafs  fcale  had  been  left  together  in  the  fame  room,  and  near 
one  another  all  the  night  before,  and  till  the  very  time  of  making  the  comparifon  of  the 
toifes  with  the  fcale,  in  order  to  be  fure  that  they  were  all  afFedted  with  the  fame  de- 
gree of  heat. 

As  it  may  be  agreeable  to  the  reader  to  fee  the  refult  of  the  principal  meafures  of 
degrees  of  latitude,  that  have  been  taken  with  later  inffruments  and  proper  accuracy, 
brought  together  into  one  view,  the  following  table  is  here  added. 


Length  ot  a 
degree  in 
Paris  toifes. 

Mean 

latitude. 

Names  of  the  obfervers. 

Years  m wlncn 
the  degrees  were 
meafured. 

57422 

20'  N 

M.  de  Maupertuis,  &c 

1736  and  1737 

57°7  4 

49  23  N 

M.  de  Maupertuis,  &c.  and  M.  Caflini 

1739  and  1740 
1768 

57091 

47  4°  N 

P.  Liefganig 

57028 

45  0 N 

M.  Caflini 

1739  and  1740 

57069 

44  44  N 

P.  Beccaria 

1768 

56979 

43  0 N 

Le  Pere  Bofcowich  and  Le  Maire 

*752 

56888 

39  12  N 

MefT.  Mafon  and  Dixon 

1764  to  1768 

56750 

57037 

0 0 

33  *8  S 

M.  Bouguer  and  M.  de  la  Condamine 
Abbe  de  La  Csiille  .... 

1736  to  1743 
1752 

If  this  degree  be  compared  with  the  degree  meafured  at  the  equator  56750  toifes, 
in  the  hypothefis  of  the  earth’s  being  an  oblate  fpheroid,  the  ratio  of  the  equatorial  to 
the  polar  diameter  will  come  out  as  494  to  493.  But,  if  it  be  compared  with  the 
degree  meafured  in  Laplandy,  in  the  latitude  66°  20',  — 57419  toifes  (I  have  fubtradted 
3 toifes,  becaufe  the  toife  ufed  in  Laplandy  was  T-th  or  J.-th  of  a line  lefs  than  the 
toife  ufed  in  Peru,  fee  M.  De  la  Lande’s  Aftronomy,  Article  2107),  the  ratio  of  the 
diameters  will  be  as  142  to  141.  The  great  difference  of  thefe  refults  is  a frefh  proof 
of  what  has  appeared  from  the  comparifon  of  the  meafures  of  the  feveral  degrees  taken 
before,  either  that  the  figures  of  the  meridians  are  not  accurately  elliptical,  or  that  the 
inequalities  of  the  Earth’s  furface  have  a ccnfiderable  effedt  in  deflecting  the  plumb- 
line  from  its  true  fituation,  or  both.  I, had  indeed  fuppofed  that  any  defledtions  of  the 
plumb-line  were  not  to  be  feared  with  refpedt  to  this  particular  meafure  of  a degree,  at 
the  end  of  my  Introduction  to  Meffteurs  Mafon  and  Dixon’s  account  of  the  fame,  by' 

arguing 
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arguing,  perhaps  too  far,  from  the  level  difpofition  of  the  country  tlircugh  which  the  de- 
gree pafles.  But  the  Honourable  Mr.  Henry  Cavendilh  has  fince  confidered  this  mat- 
ter more  minutely;  and  having  mathematically  inveftigated  feveral  rules  for  finding  the 
attraction  of  the  inequalities  of  the  Earth,  has,  upon  probable  fuppofjtions  of  the 
diflance  and  height  cf  the  Allegany  mountains  from  the  degree  meafured,  and  the 
depth  and  declivity  of  the  Atlantic  ocean,  computed  what  alteration  might  be  produced 
in  the  length  of  the  degree,  from  the  attraction  of  the  faid  hills,  and  the  defect  of  at- 
traction of  the  Atlantic;  and  finds  the  degree  may  have  been  diminifhed  by  60  r>r  ioo 
toifes  from  thefe  caufes.  He  has  alfo  found,  by  fimilar  calculations,  that  the  degrees 
meafured  in  Italy,  and  at  the  Cape  of  Good  Hope,  may  be  very  fenfibly  affected  by 
the  attraction  of  hills,  and  defect  of  the  attraction  of  the  Mediterranean  Sea  and  Indian 
Ocean. 

The  rules,  which  I ufed  in  calculating  the  ratio  of  the  equatorial  diameter  to  the  po- 
lar axis,  from  the  North  American  degree,  compared  with  thofe  meafured  in  Peru  and 
Laplandy,  are  thofe  given  by  Mr.  John  Robertfon,  Librarian  to  the  Royal  Society,  in 
his  Elements  of  Navigation,  p.  597 , as  deduced  by  him  from  Dr.  Lcherland’s  Geo- 
metrical Analyfis  of  the  problem,  which  he  has  alfo  given  to  the  public  in  the  fame 
place,  together  with  fome  other  problems  depending  upon  it,  which  were  neceflary  to 
complete  the  fubjedl. 


XLIII.  AJlro- 
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XLIII.  Agronomical  Obfervations , made  in  the  For  fa  oj 
the  River  Brandi  wine  in  Pennfylvania,  for  determining 
the  going  of  a Clock  fent  thither  by  the  Royal  Society,  in 
order  to  find  the  Difference  of  Gravity  between  the  Royal 
Obfervatory  at  Greenwich,  and  the  Place  where  the  Clock 
was  fet  up  in  Pennfylvania;  to  which  are  added , an  Ob - 
fervation  of  the  End  of  an  Eclipfe  of  the  Moon , and  fome 
hnme?fions  of  Jupiter’s  Eirfi  Satellite  obferved  at  the  fame 
Place  in  Pennfylvania : By  Charles  Mafon  and  Jeremiah 
Dixon. 

Read  December  15,  1768. 


The  Place  where  thefe  Obfervations  were  made  is  the  Northernmoft  Point  of 
the  Lines  that  were  meafured  for  a Degree  of  Latitude,  or  Point  N,  (fee  Tab.  XIII. 
ftg.  2.)  relative  to  that  Meafure  ; it  lies  31  Miles  Weft,  by  Meafurement ; and  10", 5 
South  of  the  Southernmoft  Point  of  the  City  of  Philadelphia,  as  found  by  the  Se&or. 
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From  thefe  obfervations  we  have  the  time  of  Capella’s  paffing  the  meridian,  and  the 

rate  of  the  clock’s  going  as  follows : 

O C> 


■X-  pafted  merid. 

Clock  lofes 
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The  watch  went  very  regular  fider.  time. 


— Hence  the  eclipfe  ended  at  8h  2l/  59" 
app.  time,  in  the  forks  of  the  river  Bran- 
di wine. 


N.  B.  The  edge  of  the  earth’s  fhadow  on  the  D ’s  dijfk  was  the  belt  defined  I ever 
faw  : it  was  remarkably  diftindd  from  the  penumbral  fhade. 

N.  B.  The  clock  was  firmly  ferewed  to  a piece  of  timber,  22  inches  in  breadth, 
and  five  inches  and  a quarter  thick  ; the  faid  piece  of  timber  was  let  four  feet  into  the 
ground,  which  was  cornpofed  of  a very  firm,  dry,  hard  clay. 

The  clock  was  placed  in  a tent,  with  Fahrenheit’s  thermometer  hung  to  its  fide  ; am! 
a blanket  was  wraped  round  the  clock  and  thermometer,  to  fecure  it  from  any  wind 
that  might  enter  the  tent.  The  pendulum  was  adjufted  to  the  upper  fcratch,  with 
N°  3.  at  the  Index,  as  dircdled  by  the  Rev.  Mr.  Mafkelyne,  Affronomer  Royal : but  the 
fpring  at  the  fufpenfion  of  the  pendulum  having  been  broke,  (when  the  fhip,  in  which  it 
was  lent,  was  wrecked  on  the  Jerfey  coafl)  wecannotbecertain  that  the  pendulum  is  now 
of  the  fame  length  as  it  was  when  fent  from  London. 

Thofe  obfervations  marked  : are  a little' dubious  ; thofe  marked  ::  are  very  dubious  ; 
thofe  marked  . . were  made  per  Mr.  Dixon.  The  eclipfes  of  If-’s  fatellites  were 
obferved  with  arefle&ing  telefcope  of  one  foot  focus,  that  magnified  about  70  times. 
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Height  of  the  Vibration  of 
ther.  at  about  2*1  the  pend,  on 
in  the  aft.  in  the  eachiideof  O. 
Tent  Air  that  is,  half 
the  arch  of  vi- 
bration. 
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Height  of  the 
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f The  air  much  altered,  being  very  cool  and 
t pleafant. 


N,  B.  The  thermometer  is  in  the  fhade,  and  in  the  fame  place  it  was  in  laft 
winter. 
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XLIV.  ExtraSi  of  a Letter  from  Rome, 
to  M.  Maty,  M.D.Sec.  R.  S.  on  the  extra- 
ordinary Heats  obferved  there  this  laf 
Summer . ' , 


Rome,  Auguft  27,  1768. 

ReadDecember  15,  $ I remember,  when  Mr.  M — « 

1/OS'  JljL  was  here,  he  Teemed  defirous  to 
afcertain  the  degrees  of  heat  and  cold ; I cannot  help 
mentioning  the  excefiive  heat  of  this  fummer,  which 
is  much  greater  than  has  been  known  in  Rome  for 
many  years.  Friday,  the  19th  inftant,  the  mercury 
in  a well-regulated  thermometer  according  to  Fahren- 
heit’s fcale,  expofed  at  a North  window,  where  there 
was  no  fun  and  very  little  reflection,  flood  from  ten 
o’clock  in  the  morning  until  about  five  in  the  even- 
ing at  ninety-nine.  About  half  an  hour  after  fun- 
let  it  fell  to  ninety,  and  at  midnight  was  fallen  to 
eighty-five,  where  it  remained  all  night.  This  is  the 
hottefi  day  we  have  had,  but  for  thefe  three  weeks 
paft  at  midday  the  mercury  has  been  always  above 
ninety  four,  and  at  midnight  feldom  under  eighty- 
three,  which  is  the  more  extraordinary  as  I do  not 
remember  to  have  obferved  any  other  fummer  above 
eighty-nine  at  midday,  nor  above  feventy-five  at 
midnight.  Notwithflanding  this  great  heat,  there 
was  never  a more  healthy  fummer  at  Rome  j all  the 
hofpitals  are  almoft  empty, 

James  Byres. 

XLV.  An 
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Received  November  2 r,  1768, 

XLV.  An  eafy  Method  of  making  a Phof- 
phorus, that  will  imbibe  and  emit  Light, 
like  the  Bolognian  Stone ; with  Experiments 
and  Obfervations ; by  John  Canton,. 
M.  A.  and  F.  R.  S. 

To  make  the  Phosphorus. 

Read  December  22,  ✓C  ALCINE  fome  common  oyfter 

fhells,  by  keeping  them  in  a 
good  coal  fire  for  half  an  hour  ; let  the  pureft  part  of 
the  calx  be  pulverized,  and  lifted ; mix  with  three 
parts  of  this  powder  one  part  of  the  flowers  of  ful- 
phur ; let  this  mixture  be  rammed  into  a crucible  of 
about  an  inch  and  a half  in  depth,  till  it  be  almofl  full ; 
and  let  it  be  placed  in  the  middle  of  the  fire,  where 
it  muff  be  kept  red  hot  for  one  hour  at  leaft,  and  then 
fet  by  to  cool : when  cold,  turn  it  out  of  the  crucible, 
and  cutting,  or  breaking  it  to  pieces,  fcrape  off,  upon 
trial,  the  brighteft  parts ; which,  if  good  phofphorus, 
will  be  a white  powder  5 and  may  be  preferved  by 
keeping- it  in  a dry  phial  with  a ground  Hopple. 

The  quantity  of  light  a little  of  this  phofphorus 
gives,  when  firfi:  brought  into  a dark  room,  after  it 
lias  been  expofed  for  a few  feconds,  on  the  outlide  of 
a window  to  the  common  light  of  the  day,  is  fuf- 
ficient  to  difcover  the  time  by  a watch,  if  the  eyes 
Vol.  LVIII.  Xx  have 
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have  been  flint,  or  in  the  dark,  for  two  or  three 
minutes  before. 

By  this  phofphorus  celeftial  objefts  may  be  very 
well  represented ; as  Saturn  and  his  ring,  the 
phafes  of  the  Moon,6cc.  if  the  figures  of  them,  made 
of  wood,  be  wetted  with  the  white  of  an  egg,  and 
then  covered  with  the  phofphorus.  And  thefe  figures 
appear  to  be  as  ftrongly  illuminated  in  the  night,  by 
the  flafli  from  a near  difcharge  of  an  electrified  bottle, 
as  by  the  light  of  the  day. 

Experiment  I. 

Having  put  fome  of  the  fame  parcel  of  the  phof- 
phorus into  two  glafs  balls,  and  fealed  them  hermeti- 
cally ; I placed  one  of  them  on  the  outfide  of  a 
window  facing  the  South,  that  it  might  be  very 
much  expofed  to  the  direCt  rays  of  the  Sun,  where  it 
remained  from  the  25th  of  December  1764,  to  the 
25th  of  December  1765.  The  other  was  kept 
during  the  fame  time  in  darknefs.  After  this,  they 
were  both  expofed  to  the  light,  and  carried  into  a dark 
room  together  ; where  the  phofphorus  in  each  ap- 
peared equally  bright. 

Experiment  II. 

Some  of  the  phofphorus  finely  powdered,  being 
put  into  a glafs  ball,  with  as  much  water  as  would 
make  it  adhere  to  the  glafs,  fo  as  to  cover  the  infide  of 
the  ball,  which  was  hermetically  fealed,  was  found 
gradually  to  lofe  its  property  of  imbibing  and  emitting 
light,  but  fafter  in  fummer  than  in  winter ; fo  that 

at 
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at  the  end  of  the  firit  year,  it  could  not,  in  the  lead:, 
be  perceived  to  dfine,  when  taken  from  the  drongeft 
day-light,  and  carried  into  a dark  room.  It  was  alfo 
obferved  to  lofe  its  whitenefs  by  degrees,  and  to 
become  of  a very  dark  colour,  efpecially  on  that  fide 
of  it  next  to  the  glafs.  Some  of  the  phofphorus 
which  was  made  to  dick  to  the  infide  of  a glafs  ball 
hermetically  fealed,  by  means  of  common  fpirit  of 
wine,  was  found  after  one  year  to  be  a little  im- 
paired ; but  fome  made  to  dick  by  means  of  an 
astherial  fpirit,  was  found  not  to  be  impaired  at  all. 

According  to  Dodtor  Nicholas  Lemery  (in  his 
Courfe  of  chymidry,  eleventh  edition)  the  expodng 
the  Bolognian  done  to  the  Sun  wears  it  out.  But  by 
the  fird  experiment  it  appears,  that  a phofphorus  of 
the  fame  kind  was  not  hurt  by  the  Sun  in  twelve 
months.  Water,  indeed,  in  the  fecond  experiment, 
was  found  in  that  time  to  dedroy  it.  Therefore  it  is 
probable,  that  what  the  Do&or  imputed  to  the  light 
of  the  Sun,  was  caufed  by  the  moidure  of  the  air. 

Experiment  III. 

I mixed  a fmall  quantity  of  the  phofphorus  with  a 
condderable  quantity  of  fpirit  of  wine  in  one  glafs  ball, 
and  with  aether  in  another,  and  fealed  them  hermeti- 
cally. When  the  balls  were  diook,  each  of  the 
fluids  appeared  like  milk  ; but  the  phofphorus  would 
foon  fubiide  when  the  balls  were  at  red,  and  leave  the 
fpirit  of  wine  and  aether  quite  clear.  After  fome 
months,  the  fpirit  of  wine  was  found  to  be  tinged  with 
yellow ; but  the  aether,  to  this  time,  remains  un- 
altered. By  fhaking  the  balls  while  they  are  expofed 
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to  the  light,  the  whole  of  the  fluid  in  each,  will 
appear  luminous  when  carried  into  a dark  room. 
The  aether  gives  as  much  light  now,  as  it  did  at  firft; 

but  the  fpirit  of  wine  a little  lefs. 

Experiment  IV. 

I expofed  the  dry  phofphorus,  in  one  of  the  glafs 
balls  mentioned  in  the  firft  experiment,  to  the  light  of 
the  day,  by  holding  it  on  the  outflde  of  a North 
window  about  half  a minute  ; after  which  it  was  kept 
in  darknefs  for  two  days  and  a half,  and  was  then 
found  tofhine,  by  putting  the  glafs  ball  that  contained 
it  into  a bafon  of  boiling  water.  On  the  morrow  it 
was  expofed  to  the  light  again  ; and  after  it  had  been 
kept  four  days  and  a half  in  the  dark,  it  gave  light 
when  put  into  boiling  water,  though  not  lb  much 
as  before.  In  fummer,  I find,  it  will  not  give  any 
light  by  the  heat  of  boiling  water  after  keeping  it 
fifteen  days ; but  in  winter,  it  will  afford  a little,  after 
keeping  it  a month. 

Experiment  V. 


The  phofphorus  in  each  of  the  two  glafs  balls  men- 
tioned in  the  fir  ft  experiment  was  illuminated  at  thefame 
time  and  to  the  fame  degree,  and  carried  into  a dark 
room.  One  of  the  balls  was  immediately  put  into  a 
bafon  of  boiling  water,  and  thereupon  the  phofphorus 
in  it  became  much  brighter  than  that  in  the  other, 
and  continued  fo  for  a Ihort  time,  but  parted  with  its 
light  fo  faft,  that  in  lefs  than  ten  minutes  it  was  quite 
dark.  The  other  phofphorus  ftili  gave  a confiderable 
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degree  of  light,  and  remained  vifible  for  more  than 
two  hours  after,  when  even  the  heat  of  the  hand 
would  plainly  increafe  its  light. 

Bolognian  phofphorus  is  faid,  by  Lemery,  and  alfo 
by  Mulfchenbroek  *,  to  imbibe  lefs  light  when  hot 
than  when  cold,  as  it  appears  lefs  bright  when  carried 
into  a dark  room.  But  this  appearance  may  be 
caufed  by  its  parting  with  the  light  it  has  received 
faller  when  in  the  former  date,  than  when  in  the 
latter,  according  to  the  lad  experiment ; as  it  mud 
lofe  more  when  hot,  than  when  cold,  during  the  time 
of  conveying  it  from  the  place  where  it  takes  the 
light,  to  a place  dark  enough  to  obferve  it  in.  And 
this  feems  to  be  the  caufe  alfo,  why  Bolognian  phof- 
phorus  never  appears  fo  bright  after  it  has  been 
illuminated,  and  confequently  in  fome  meafure 
heated,  by  the  dired  beams  of  the  Sun,  as  after  it  has 
only  been  expofed,  in  the  diaded  open  air,  to  the 
common  light  of  the  day. 

Experiment  VI. 

i 

The  balls  ufed  in  the  lad  experiment  were  kept  in 
the  dark  for  two  days  after,  and  then  each  at  the  fame 
time  was  put  into  a bafon  of  boiling  water  in  a dark 
room  : that  which  had  parted  with  its  light  in  the  hot 
water  before,  was  not  vifible ; but  the  other  appeared 
luminous  for  a confiderable  time. 

When  the  phofphorus  has  once  lod  as  much  of  the 
light  it  had  received,  as  the  heat  of  boiling  water  will 

* See  his  Intro  duello  ad  Pbilofophiam  Naturakm,  § 1697. 
Sec  alfo  § 1704  and  1686, 
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caufe  it  to  part  with,  it  has  never  after  been  found,  if 
kept  in  darknefs,  to  give  any  more  light  by  that 
degree  of  heat.  But  if  it  be  expofed  again  to  the 
common  light  of  the  day,  the  experiments  may  be 
repeated  with  the  fame  fuccefs  as  before.  This  has 
frequently  been  done,  with  fome  dry  phofphorus  in 
glafs  balls  which  have  been  hermetically  fealed  about 
four  years,  without  the  leafl  injury  to  the  phofphorus  y 
as  it  appears  to  be  as  good  now  as  it  was  at  firft. 

Experiment  VII. 

Let  one  end  of  a bar  of  iron  of  about  an  inch  fquare, 
or  a poker,  be  made  red  hot,  and  laid  horizontally  in 
a darkened  room,  till  by  cooling  it  ceafes  to  fhine, 
or  is  but  barely  vilible.  Then  bring  a little  dry 
phofphorus,  which  has  been  expofed  to  light  in  a 
glafs  ball  hermetically  fealed,  as  near  the  hot  iron  as 
pofiible,  by  holding  the  ball  in  contadt  with  it  j and 
the  phofphorus,  though  invifible  before,  will  in  a few 
feconds  begin  to  (bine ; and  will  difcharge  its  light 
fo  very  fall  as  to  be  entirely  exhaufled  of  it  in  lefs 
than  a minute ; and  then  will  fhine  no  more  by  the 
fame  treatment,  till  after  it  has  been  expofed  to  light 
again.  By  this  heat,  light  received  from  a candle,  or 
even  from,  the  Moon,  may  be  feen  feveral  days  after. 
And  phofphorus  that  will  afford  no  more  light  by  the 
heat  of  boiling  water,  will  fhine  again  by  the  heat  of 
the  iron.  By  this  heat  alfo,  phofphorus  which  had 
been  kept  in  darknefs  more  than  fix  months,  was 
found  to  give  a confiderable  degree  of  light. 

It  was  the  opinion  of  the  great  Sir  Ifaac  Newton, 
that  the  rays  of  light  are  very  fmall  bodies  emitted 
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from  fliining  fubftances,  and  not  motion  propagated 
through  a fluid  medium ; for  feveral  reafons  which  he 
has  given  in  his  Opticks.  Notwithftanding  which, 
it  has  been  urged  fince  his  time,  that  light  is  nothing 
but  a repellent  fluid  put  into  very  violent  vibrations. 
Now  it  appears  impoflible,  to  me,  at  lea  A,  if  light  be 
nothing  but  motion  propagated  through  a fluid  medi- 
um, and  not  particles  emitted  from  the  luminous 
body,  to  account  for  the  phenomena  in  the  fifth, 
fixth,  and  feventh  experiments.  That  a fubAance 
fliould  either  give  light  or  not,  when  its  parts  are 
agitated  by  the  fame  degree  of  heat,  according  as  it  has, 
or  has  not  been  expofed  to  light,  for  a few  feconds  of 
time,  more  than  fix  months  before  ; feems  plainly  to 
indicate  a Arong  attraction  between  that  fubAance 
and  the  particles  of  light ; by  which  it  keeps  many 
of  them,  in  the  common  heat  of  the  air,  a long  time, 
if  not  always : for  the  light  the  phofphorus  gives  by 
being  heated  to  a certain  degree  appears  to  be  caufed 
by  its  throwing  off  adventitious  particles,  and  not  by 
any  of  its  own  ; fince  its  light  will  decreafe  and  be  en- 
tirely  gone,  before  the  phofphorus  will  be  hot  enough 
to  fhine  of  itfelf,  or  to  emit  particles  of  light  from  its 
own  body. 

A writer  againA  the  Newtonian  doctrine  of  light 
is  prefled  with  a great  difficulty,  and  afks,  if  it  be 
poflible  that  a particle  can  move  fo  far  as  from  the 
Sun  to  the  Earth,  and  not  frequently  impinge  upon 
other  particles,  when,  he  fays,  every  part  of  fpace 
mu  ft  contain  thoufands  of  them  ? But  this  difficulty 
will  nearly  vanifti,  if  a very  finall  portion  of  time  be 
allowed,  between  the  emiflion  of  every  particle  and 
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the  next  following  in  the  fame  direction.  Suppofe, 
for  inftance,  a lucid  point  of  the  Sun’s  furface  to  emit 
150  particles  in  one  fecond,  which  are  more  than 
fufficient  to  give  continual  light  to  the  eye,  without 
the  leaft  appearance  of  intermiffion;  and  then  the 
particles,  on  account  of  their  great  velocity,  will  be 
behind  one  another  more  than  1000  miles,  and  leave 
room  enough  for  others  to  pafs,  in  all  directions. 


XL VI.  Ajlrono - 
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XL VI.  Aftronomical  Ohfervations  made  at 
Swetzingen,  in  the  Tears  1767  and  1768; 
extracted  from  fever al  Letters  written  to 
Charles  Morton,  M.  D . Sec,  R.  S.  and 
one  to  the  late  Earl  of  Morton.  By  Father 
Chriftian  Mayer,  F,  R,  S,  Aflronomer  to 
the  Eleftor  Palatine . 

Illuftriffimo  ac  celeberrimo  Viro  ac  Domino  D.  Ca- 
rolo  Morton,  Societatis  Regiae  Londinenfis  Secret 
tario,  ac  ejufdem  Synedro,  et  Academiarum  Petro- 
politanse  et  Caefareo-Leopoldinae  Socio,  &c. 

S.  P.  D. 

Chriftianus  Mayer  S.  J.  Smi  Eledt.  Pal.  Aftron.  ejuf- 
demque  Societatis  Regiae  Lond.  et  Inftit.  Bononi* 
ends  Socius. 

Read  Dec.  2:,  /^vUAM  tibi  mitto  obfervationem 
1768.  \J  ecjjp£s  lunaris,  die  3 Jan.  hujus 
anni,  in  fpecula  ele&orali  Schwetzingenfi  a mefa&am, 
jam  velim  ita  accipias,  ut  fi  qui  Tint  defedtus  in  ea 
commiffi,  eos  non  tam  mihi  quam  tempori  parum 
faventi  fribuendos  putes  : paucas  enim,  quas  vides, 
pofitiones  micrometri,  e nubibus  fere  pifcari  opor- 
tuit,  vix  femel  luna  nec  nifi  prope  finem  meliori  luce 
refulgente;  ob  quam  caufam  maculae  nullius  immer- 
fionern  aut  emerfionem  certo  notare  potui.  Nihilo- 
Vol.  LVJII.  Y y minus 


[ 346  ] 

ominus  quantitatem  obfcurationis,  atque  ejus  initium 
ac  finem  bene  a me  obiervata  cenfeo,  neque  cum 
hanc  obfervationem  a notis  Gallorum  et  Italorum 
ephemeridibus  tantum  diftare  video,  ubi  potiffimum. 
hujus  erroris  fontem  inquiram,  num  in  latitudineluna; 
an  in  ejus  longitudine,  fatis  apud  me  conftitutum  ha- 
beo:  fufpicor  tamen,  eum  a latitudine  potiffimum 
repetendum  effe  j fiquidem  fupputatione  ex  iifdem 
Gallorum  tabulis  a me  fada  ac  diminuta  30"  latitu- 
dine lunas,  quam  cl.  De  la  Lande  pro  tempore  op- 
pofttionis  invenerat  = 44'  42"  quantitatem  obfcura- 
tionis  obfervationi  omnino  conformem  reperio,  non 
ita  tempus  verae  oppofttionis,  quod  turn  adhuc,  mu- 
tatis  varie  dementis  a calculo  ejufdem  De  la  Lande 
uno  alterove  minuto  diflidere  deprehendi.  Obferva- 
tioni  huic  adjeci  aliquot  culminationes  fixarum  ac 
planetarum,  lblftitium  hybernum  proxime  circum- 
ftantes,  quas  fcio  aftronomis  haud  ingratas  effe  ob 
multiplicem  ufum  comparationum  ad  perfedionem 
tabularum  tendentium,  in  quibus  equidem  occurrent 
non  nulla,  quas  aftronomis  Anglis  maximae  preciftoni 
aftuetis  minus  fatisfaciant ; verum  vel  ex  eo,  illuftrif- 
lime  Morton,  facile  ipfe  intelliges,  tecumque  intelli- 
gent univerft  periti  rerum  arbitri,  quid  mihi  debt, 
•quamque  difficile  lit,  uno  quadrante  Parifino  mobili 
■2  *.  ped.  in  radio  multo  plura  praeftare.  Quis  enim, 
Cum  per  diem  ejufmodi  quadrante  utitur  ad  capiendas 
folis  altitudines  refpondentes,  ingruente  vefpera  idem 
inftrumentum  ita  in  piano  meridiani  femper  collocet, 
ut  non  pluribus  fecundis  ab  eo  ad  ortum  vel  occafum 
declinet  ? Qbis  culminatione  unius  fideris  labore  al- 
titudinum  relpondentium  exade  determinata  non  in 
eandem  difticultatem  recidat  5 cum  reliquorum  ff- 
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dei'um  afcenfiones  redtas  a vero  fttu  ejufdem  quadran- 
tis  pendere  nihilominus  experiatur  ? Equidem  utor 
in  eum  finem  meridiano  filari  ad  debitam  pofitionem 
plani  quadrantis  percommodo,  fed  contingit  non  raro, 
ut  crefcente  frigore  aut  calore  nulla  alia  caufa  faltem 
mihi  manifefto  apparente,  quas  bene  ccepi  obferva- 
tiones,  exigua  deviatio  fili  penduli  turbet,  dubiafque 
proin  reddat  altitudines  fiderum  appaientes.  Huie 
quoque  malo  promptam  medelam  afferre  licet  exigua 
elevatione  aut  depreflione  cochlearum  quadrantem 
fuftinentium,  verum  non  fine  manifefto  periculo  de- 
ftruenai  planum  verticale.  Taceoreliqua  inftrumenti 
hujus  vitia  : hx  certe  difficultates  funt  tantas,  ut  iif- 
dem  colludfari  diutius  aut  non  poftim  aut  nolim, 
quibufque  nemo  citius  meliufque  liberare  me  poteft 
quam  Anglus  artifex. 

Datum  Heidelbergae,  die 
15  Jan.  1 768. 


* ' * ‘ 

Obfervationes  cceleftes  fa&ce  Schwetzings  in  Specula 

Arcis  Eledoralis,  anno  1767  et  1768. 
TABULA  ME  RID  I El  VERI. 


Dies  anni  1767  et  1768. 
Meridics  verus  et  correftus. 


Dec. 

Jan. 


22 

2 3 

1 

2 

3 

4 

l 

7 


h 

12 

12 

I 2 
12 
I 2 
I 2 
12 
I 2 
12 


r 
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17 
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24 

25 

26 

26 

27 
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51’?* 

23,6* 

7,0 

46,5* 

27.0 

8,5 

51.0 

34>5* 

J5’5 


Altitudo  limbi  folk 
apparenter  fuperioris 
necdum  purgata  a re- 
fradtionc  et  parallaxi, 
.0  . r n 


16  55 

1 6 56 


17  51 


46 

20 


35 


Meridies  afterifco  lno- 
tati  indicant  tempus 
verum  meridiei  il- 
> lius  diei  exafte  per 
altitudines  folis  cor- 
refpondentes  deter- 
minatos  effe. 


4 


Y y 2 


Notandum* 
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Notandum,  die  24  Dec.  horologium  pendulum  duobus  circit.  min. 
quictum  conftitifle;  ob  eamque  caufam  meridiem  diei  1 Jan.  nequa- 
quam  confentire  cum  meridie  dieiurn  22  et  23  Dec.  habita  nempe 
ratione  ordinatae  acceleration  is ; a die  vero  1 Jan.  ufque  ad  6 tuna 
incrementum  diurnum  accelerationis  penduli  continuo  augeri  fere 
in  progreflione  naturali  una  cum  gradu  frigoris  per  illos  dies  in- 
erefcente,  utadje&a  Tabula  docet. 

TABULA. 

Quantitas  accelerationis 
Maximus  grad,  frigoris  in  Therm.  penduli  fupra  motura 


Reaumuriano 

■ 

medium  Solis. 

t it 

Jan.  die  i 

12,5  infra  0 

0 11,3 

2 

i3>o 

12,5 

3 

*5>5 

14,1 

4 

16,0 

,|»5 

5 

18,5 

16,9 

Altitudines  quasdam  fixarum  tempore  vero  culmina- 
tion is  proxime  obfervatae  Schwetzingaa  Quadrante 
K ped. 

1767.  Temp,  verum.  Altitudines  refra&ione  non  purgatae. 


h 

t 

it 

0 

/ 

// 

5 

52 

47>2 

68 

26 

47 

Caput  Andromedae,  a 2. 

5 

57 

44>° 

54 

32 

34 

Extrema  in  ala  Pegafi  Algen  y 2. 

7 

36 

58,0 

5 8 

47 

43 

In  aure  Arietis,  y 4. 

1 1 

56 

J9>5 

63 

1 1 

34 

Pes  Caftoris,  *1  4. 

1 1 

57 

37»o 

63 

5 

35 

lj  Saturnus  in  media  filorum  in- 
terfedlione  medius. 

1 2 

4 

20,0 

63 

H 35 

In  pede  Pollucis,  p 4. 

12 

•9 

41,6 

57 

13 

0 

Lucida  in  tibia  Pollucis,  y 3.. 

12 

30 

I7>° 

24 

14 

3 1 

Syrius. 

12 

45 

37>5 

61 

3i 

40 

In  genu  Caftoris,  £ 3. 

J3 

1 

29,2 

63 

1 

45 

In  femore  Pollucis,  d*  3. 

1 7 

5° 

52,2 

17 

H 

0 

In  roftro  Corvi,  a.  4. 

>7  58 

J4>5 

21 

23 

59 

In  ala  praecedente  Corvi,  y 3.. 

18 

H 

25>3 

25 

44 

22 

Sidus  jtte  magnitud.  intenfe  ru- 
brum  ob  limbum  fatis  bene 
terminatum  cometae  fimile. 

J9 

7 

7>2 

30 

42 

i5 

Spica  Virginis. 

»9 

8 

S9>2 

34 

4 55 

Limbus  apparenter  fuperior  % 

Jo  vis. 

Continuafio 


Dec.  2 3 
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Continuatio  praecedentium  Obfervationum. 


1768. 
Jan.  2 
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1 

n 

O 
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If 
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*7 

23,6 

M; 

iridies  v 
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52 

56,9 

54 

32 

43 

7 

32 
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47 

20 
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52 

33.5 

63 

5 

48 

1 1 

59 
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63 

H 

55 

12 

*5 
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57 

1 2 

SS 

13 

30 

18,0 

16 

22 

40 

13 

47 

56,0 

17 

1 

*5 

I 1 

4 

3S.5 

63 

6 

55 

I I 

7 

14.5 

63 

1 1 

22 

I I 

4i 

5,6 

24 

H 

78 

Algen,  y 2 
In  aure  Arietis,  y 4. 

Centrum  Saturni  . 

In  pede  Pollucis,  ^3. 

Lucida  in  tibia  Pollucis,  y 3. 

In  fummitate  Argonavis,  £ 4, 
Comitibus  duabus  ftellulis. 

In  puppi  Argonavis,  p 3. 

Centrum  Saturni. 

Pes  Cailoris. 

Syrius. 


Culminationes  Centri  Lunse  Schwetzingae  obfervatae3 

1768. 

* it 

Mora  Tranfitus  Lunae  per  merid.  die  2 Jan.  2 26 

3 Jan.  2 24,7 


Jan. 

2 

10 

52  21,1 

Altitudo  limbi  appa- 
rent. fuperior, 

6;  37  0 

3 

1 1 

48  42,6 

64  010 

6 

H 

16  27,2 

52  8 20 

Eodem 

20 

40  13, S 

24  10  3 Centrum  Veneris  ? . 

Hae  altitudines  eo  fenfu  apparentes  funt,  quod  aberrore  inftrumenti,  ut 
caeterorum  fiderura  omnium  altitudines,  corredae  iint,  non  item  a 
refradione  et  parallaxi,  aberratione,  & c.  Addenda  quoque  eft  femi> 
diameter  lunae  pro  habenda  vera  aldtudine  centri. 


Barometrum  die  2a  Dec.  in  meridie  fuit  27  dig.  tif  lin.  vefperi  eodem 
die  28  dig.  Die  23  — 28  dig.  1 lin. 


Die  2 Tanuarii  — 28  dig.  2 lin. 

3 28  — 2| 

6 27  — 1 1 


Therm.  Reaumurianum  die  22 
Dec.  mane  fuit  2 infra  o,  vefperi  4. 
J Die  23  mane  6.  vefperi  7.  circa 
1 meridiem  5 infra  terminum  gla- 
ciei : de  reliquis  diebus  conftat  ex 
l fuperiore  Tabula. 


Notandunij 

7 
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Notandum,  culminationes  diei  22  Decemb.  fuprn  recenfitas  propiores 
vero  efle,  quam  illas  diei  23  : fiquidem  fa&o  calculo  invtni  caput 
Andromedai  a.  2,  die  22  Dec.  culminare  debuifle  hora  53'  13" 
temp.  ver.  id  eft  26"  tardiusquam  ex  obfervatione  habui  5h  52'  47"  : 
veram  autem  culminationem  ipfius  Algen  die  23  Dec.  accidifle 
5h  53'  39"  u T . qualem  obfervaveram  5b  $2'  56", 9.  Unde  patet 
aberrationem  plani  quadrantis  ad  ortum  pro  die  22  Dec. fuiflecircit. 
26  fecundorum  ; pro  die  vero  23  Dec.  earn  aberrationem  fere  du- 
plo  fuifie  majorem  ad  ortum  : dixi  fere ; quia  hac  ipfa  tempora 
vera  culminationum,  ut  fint  exaftiffima,  aberrationis  et  nutationis 
corre&iunculis  emendanda  forent. 

Obfervationes  duarum  Immerfionum  primi  Satellitis 
Jovis,  fadtae  Schwetzingae,  tubo  Dollondi,  a Chri- 
iftiano  Mayer,  S.  J. 

Temp.  ver. 

h / If 

Anno  1767,  die  30  Dec.  Satelles  I.  Jovis  videri  definit  16  58  £9 

Anno  1768,  die  6 Jan.  Satelles  I.  adliuc  apparet  18  48  51 

Difparuit  18  49  4 

Obfervatio  pofterior  melior  eft  prima,  ob  ccelum  minus  vaporofum. 


Oppofitio  Lunas  ecliptica  die  3tio  Januarii,  in  Spe- 
cula Eledlorali  Schvvetzingenfi  obfervata,  a P. 
Chriftiano  Mayer. 


Tubo  6 pedum  micrometrum  habente,  tempore  nubilo. 


Temp.  ver. 

h 

1 

n 

/ 

Partes 

44 

29 

Penumbraincipit  ad  partes  Lybix  et  Arab. 

Luna; 

Digiti 

46 

9 

Eadem  fit  denfior 

obfcu- 

obicu- 

i 

16 

48 

55 

Videtur  eclipfis  efle  initium 

ratae. 

rati. 

8 

3° 

- - - 

686 

2 40 

J5 

52 

— — — 

99O 

3 5 1 

20 

54 

— — — — 

1334 

5 *5 

32 

6 

- - - - 

14OO 

$ 26 

jb 

6 

- - - - 

1412 

5 28 

47 

48 

Maxima  obfcurado  obfervata  - - 

EMERSIONES. 

1458 

5'  4°>9 

*7 

3<5 

35 

— ~ — “■ 

I255 

4 53 
Temp 
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Temp.  ver. 
h ' n 

17  33  32 

37  10  ------ 

41  24  - 

47  34  ~ - 

50  19  - 

51  41  - - 

57  52 

18  1 38  - - 

18  4 44  Finis  dubius 

6 20  Finis  certus  tubo  6 pedum 

6 £3  Idem  finis  tuboDollondi  ab  alio  obferv 

Diameter  Iunae  toto  tempore  obferva- 

tionis  affumpta  in  partibus  circuli  o 31  38 

in  partibus  micrometri  3079  particularum, 

Porro  ex  hac  obfervatione  patet  durationem  totius 
eclipiis  fuifte  zh  \y'  25"  eamque  optime  confentire 
tabulis  Gallicis  et  Italicis  j medium  autem  eclipfis  ex 
obfervatione  inventum  fuifte  4h  57'  40",  quod  ex 
tabulis  De  la  Caille  debebat  apud  nos  efte  511  3'  21 " ; 
ex  calculo  Dela  Lande  511  i'  ; ex  ephemeridibus 
Bononienf.  5h  2'  28" ; quantitatem  obfcurationis 
a me  ex  obfervatione  inventam  5 dig.  41',  quae 
ab  aftronomis  Parifinis  fupputata  eft  4 dig,  32' 
a Bononienfibus  4 dig.  53'. 

Immerftones  Satellit.  Jovis  Swetzingte  obfervafte, 


Menfi  Martio,  1768. 

Temp.  ver. 

h / // 

Martii  8 Satelles  I.  If  obfcure  adhuc  apparet  - - - j 7 17  0 

Idem  omnino  difparet  - - - - - 17  x y jg 

9 Satelles  II.  obfcurius  adhuc  apparet  - - - 14  16  17 

Idem  omnino  difparet  ------  14  16  37 

9 Satelles  III.  obfcurius  adhuc  apparet  - - 14  21  18 

Idem  omnino  difparet  - --  --  - 14  22  6 

10  Satelles  L adhuc  obfcure  apparet  - - - n 46  55 

dubie  apparet  -----  1 1 47  0 

omnino  difparet  - - - - - 1 1 47  \ ~ 

Martii 


Partes 

Lunse 

obfcur. 

Dig. 

obf. 

/ 

I 166 

4 

32 

976 

3 

4S 

807 

3 

9 

726 

2 

50 

672 

2 

38 

576 

2 

16 

474 

1 

52>3 

299 

1 

1 1,6 
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Temp,  ver, 
fa  t n 

M«nii  24  Satelles  I.  luce  imminuta  limbum  l{.is  "I" 

tangete  videtur  ------  j !5  3®  2 5 

Idem  omnino  difparet  - --  --  - 1^  38  34 

26  Satelles  I.  obfcurius  adhuc  apparet  - - 10  7 55 

omnino  difparet  - - - - - 10  7 45 

27  Satelles  II.  obfcurius  adhuc  apparet 8 43  45 

Idem  omnino  difparet  - - — 8 44  6 

Aprilis  n Satelles  I.  prope  limbum  Auftralem  lovis  1 , 

1 emerfifle  videtur - 10  4*  26 


Omnes  has  obfervationes  noto  tibi  tubo  Dollondi 
Schwetzingae  fadtae  funt,  ccelo  praeter  morem  puro, 
ftatu  penduli  et  pridie  et  ipfo  plerumque  obfervatio- 
nis  die  per  altitudines  fobs  refpondentes  penitus  ex- 
plorato,  atque  inde  dedudto  tempore  medio  ob  va- 
riationem  declinationis  folis  corredtas,  fafciis  Jovis 
femper  apparentibus,  et,  ut  asftimare  poteram,  Tub 
angulo  fex  vel  feptem  graduum  ad  axem  majorem 
Jovis  inclinatis  ab  ortu  in  occafum,  alter  enim  axis 
minor  fere  diredtionem  verticalis  a Borea  ad  Auftrum 
plus  minus  pro  varia  Jovis  altitudine  conftanter  fequi 
videtur,  quam  quidem  compreBionem  figuras  Jovi- 
alis  evidenter  obfervavi,  nunquam  tamen  melius, 
quam  die  26  Martii,  quo  prope  marginem  Jovis  au- 
ftralem  paulo  ante  immerfionem,  maculam  praeterea 
rotundam  fitu  inter  ortum  et  occafum  fere  mediam  in 
parte,  ut  dixi,  difci  Jovialis  auftrali  clare  vidi. 


Conferendo 
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Conferendo  Immerfiones  fupra  didtas  cum  epheme- 
ridibus  De  la  Lande  maxima  differentia  oritur,  ex 
ilia  i o Martii : nempe, 


Minima  differentia  ex  8 Mart. 
Differentia  eft  - - - - 


Differentia  meridianorum  - — — — - — — 

Sed  habita  ratione  immerfionis  diei  ix  April,  dif- 
ferentia noftrorum  meridianorum  Parifios  inter  et 
Schwetzingam  ex  fa&a  cum  ephemeridibus  colla- 
tione  oritur  - — - — — — — 

Differentia  immerfionum  et  emerfionura  — - — 


Additum  priori  determinationi  — — — — — 
Producit  differentiam  meridianorum  •—  - - - 


1 

(t 

25 

1 2 

12 

i 

0 

30 

24 

42 

26 

30 

1 

48 

0 

54 

24 

42 

25 

36 

Illuftriffimo  et  exceilentiffimo  Domino,  Domino 
Comiti  de  Morton,  Societatis  Regias  Londinenfis 
Praslidi  digniffimo,  occ.  &c. 

S.  P.  D. 

Chriftianus  Mayer  S.  J.  Societatis  Regiae  Londi- 
neniis  et  Inftit.  Bonon.  Socius. 

Heidelb.  Jul.  zo,  1768. 

SU  B J U N G O quod  ex  nupera  eclipli  totali 
luntc  diei  29  Junii  mihi  inclementia  coeli  fecit 
reliquum.  Ccelo  omni  fpiffis  nubibus  conftanter 
obdudto,  Iuna  non  nifi  paulo  ante  totalem  fui  immer- 
fionem  horizonti  proxima  apparuit,  quo  tempore  tres 
fequentes  pofitiones  tubo  dioptrico  fexpedili  micro- 
metro  armato  capere  potui. 

Vol.LVHI.  Zz 
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Anno  1768,  die  29  Junii. 

Tempusverum.  Partes  lucid®  lunse. 

h / //  in 

ji  46  07  25*7 

34  5*  ----05  53,4  - 

39  34  " " ~ ~ 3 3 “ 


Partes -micrometri. 


“ “ 575 
- - 345 


Ex  his  alTumpta  diametro  horizontali  lunse  31'  4",  et 
motu  horario  lunae  a foie  30'  xi  /,  inveni  initium  hujus 
eclipfis  ad  meridianum  Schwetzingenfem  proxime  acci- 
dilTe 

Totalem  immerfionem  lunse  ------- 


h 

>14 

15 


39 

5i 


n 

o 

21 


Et  redu&ione  fafta  ad  meridianum  Londinen-  ] „ ... 

fern  fpeculae  domeliicae  cl.  D.  Short  J ^ ^ 33  pro  initio. 

Et  pro  immerfione  totali  - --  --  i£  15  44 

Quod  ft  aliqua  ratione  obfervationibus  illinc  fa&is  confentiat  in  tanta 
aeris  noilri  malignitate,  fortunae  tribuo. 


Emerfiones  aliquot  Satellitum  Jovis  obfervata?  Schwet- 
zingae  tubo  Dollondi  ioped.  anno  1768. 

Temp,  ver. 

Die  27  Maii  caelo  fereno  h ' " 

Satelles  III.  omnino  mihi  ex  oculis  evanefeit  leu  immergitur  10  27  26 

Eadem  no&e  Satelles  I.  obfervante  fermo  principe  Wil-  j 

helmo  de  Gelnhaufen,  emergere  videtur  Jn  9 44 

Die  3 Junii  emerfio  Iml  Satellitis  a me  obfervata  inter  nubes  13  5 5 

Die  5 Julii  emerfio  I”1  Satellitis  ca*lo  fereno  ab  alio,  me  1 

abfente,  obfervata  j 9 33  42 

Haec  ultima  obfervatio  ab  hominejuvene  exercitato 
fa&a,  ccelo  fereno,  longe  praeferenda  eft  illi  die  3 Junii 
a me  fa&ae,  Jove  fere  inter  atras  nubes  per  vices  in- 
cedente* 


Chriftianus  Mayer,  S.  J. 

XLVII.  Obfcr - 
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XLVII.  Obfervations  of  the  Tranfit  of  Venus 
over  the  Su?i , and  the  Fclipfe  of  the  Sun , on 
June  3,  1769;  made  at  the  Royal  Ob- 
fervatory . By  the  Rev.  Nevil  Mafkelyne, 

B.  D.  F.  R.  S.  and  Afronomer  Royal . 

Read  June  15,  V ■ 5HE  weather,  which  had  been 
1769.  cloudy  or  rainy  here,  with  a fouth. 

Wind,  for  the  greateft  part  of  the  day*  began  to  clear 
up  at  4 o’clock  in  the  afternoon,  the  wind  having  re- 
turned to  the  weft,  the  fame  quarter  in  which  it  had 
been  the  afternoon  before,  which  was  remarkably 
fine  and  ferene,  though  it  changed  early  in  the  morn- 
ing preceding  the  tranfit.  Towards  the  approach  of 
Venus’s  ingrefs  on  the  Sun,  the  fky  was  become 
again  very  ferene,  and  fo  continued  all  the  evening. 
Which  afforded  as  favourable  an  obfervation  of  the 
tranfit  here  as  could  well  be  expedted,  confidering 
that  the  Sun  was  only  70  3'  high  at  the  external,  and 
40  33'  at  the  internal  contadl.  I obferved  the  ex- 
ternal contadl  of  Venus  at  yh  10'  58"  apparent  time, 
with  an  uncertainty  feemingly  not  exceeding  5"; 
and  the  internal  contadl,  by  which  I mean  the  com- 
pletion of  the  thread  of  light  between  the  circum- 
ferences of  the  Sun  and  Venus,  at  yh  29'  23"  appa- 
rent time,  with  a feeming  uncertainty  of  only  3" ; 
for  fo  long  was  the  thread  of  light  in  forming,  or 
the  Sun’s  light  in  flowing  round  and  filling  up  that 
part  of  his  circumference  which  was  obfcured  by 
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Venus’s  exterior  limb.  Neverthelefs,  I would  not 
hence  infer,  that  obfervations  made  by  adronomers  in 
didant  places  fliould  agree  together  within  fuch  nar- 
row limits ; for  I know  they  will  not  even  in  the 
fame  place,  and  that  a difference  in  the  fkill  or 
judgment  of  the  obfervers,  in  the  telefcopes,  and 
perhaps  in  feme  other  little  circumdances,  not  eadly 
didinguifhed,  may  produce  much  greater  difagree- 
ments,  efpecially  if  the  Sun  be  low,  as  it  was  here  ; 
in  like  manner  as  in  obferving  the  eclipfes  of  Jupiter’s 
fatellites,  the  immerfion  or  emerlion  fliall  often  feem 
indantaneous,  or  nearly  fo,  equally  to  two  obfervers  in 
didant  places,  and  yet  the abfolute  timesof  the  obferva- 
tions may  differ  a minute  of  time  or  more  from  each 
other,  owing  to  the  difference  of  telefcopes,  weather,  or 
other  circumdances.  Indeed,  in  the  prefent  cafe,  the 
limit  of  differences  is  certainly  much  narrower}  but 
what  it  is  I fhall  not  at  prefent  venture  to  fugged,  as 
that  may  better  be  done  when  all  the  obfervations 
that  fhall  have  been  made  of  the  tranfit  are  colledfed 
together.  The  telefcope  which  I ufed  was  an  ex- 
cellent refledting  one  of  two  feet  focus,  made  by  the 
late  ingenious  Mr.  Short,  and  is  the  fame  with  which 
the  lad  tranfit  was  obferved  here  by  Mr.  Charles 
Green.  I applied  the  magnifying  power  of  140 
times,  and  ufed  fmoaked  glades  to  defend  the  fight, 
which  are  much  preferable  to  black  or  red  glades, 
as  diewing  the  objedts  more  didindt,  and  being  much 
more  pleafant  to  the  eye. 

I fhall  now  endeavour  to  deferibe,  as  accurately  as 
I can,  fome  other  phaenomena  which  I noted  during 
the  immerfion  of  Venus,  and  to  mention  fome  others, 
which  by  fome  ingenious  perfons  were  expedled  to 

have 
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have  been  feen,  but  which  I could  not  dif- 

cover. 

It  had  been  thought  by  fome,  that  Venus’s  cir- 
cumference might  probably  be  feen,  in  part  at  lead:, 
before  (he  entered  at  all  upon  the  Sun,  by  means  of 
the  illumination  of  her  atmofphere  by  the  Sun  5 I 
therefore  looked  out  diligently  for  fuch  an  appearance, 
but  could  fee  no  fuch  thing. 

I was  alfo  attentive  to  fee  if  any  penumbra  or 
dufky  fhade  preceded  Venus’s  firft  impreffion  on  the 
Sun  at  the  external  contact,  fuch  a phenomenon 
having  been  obferved  by  the  Rev.  Mr.  Hirft,  F.  R.  S. 
at  the  former  tranfit  of  Venus,  in  1761,  which  he 
obferved  with  much  care  and  diligence  at  Madrafs,  in 
the  Eaft-Indies;  but  I could  not  difeern  the  leaf!  ap- 
pearance of  that  kind.  I would  not,  however,  be 
therefore  thought  to  call  in  queftion  either  Mr. 
Hirft’s  difeernment  or  fidelity;  as  I am  fendble  that 
the  tremors  of  the  limbs  of  the  Sun  and  Venus,  oc- 
cafioned  by  the  vapours  at  the  altitude  of  y°,  might 
eadly  obfeure  a faint  objedt. 

When  Venus  was  a little  more  than  half  im- 
merged  into  the  Sun’s  dife,  I faw  her  whole  circum- 
ference completed,  by  means  of  a vivid,  but  narrow- 
and  ill-defined  border  of  light,  whi'eh  illuminated 
that  part  of  her  circumference  which  was  off  the 
Sun,  and  would  otherwife  have  been  invifible.  This 
I might,  probably,  have  feen  fooner,  if  I had  at- 
tended to  it.  I continued  to  fee  it  till  within  a few 
minutes  of  the  internal  contadf,  and  grew  apprehen- 
five  that  it  would  prevent  the  appearance  of  the 
thread  of  light,  when  it  came  to  be  formed  ; but  it 
difappeared  about  two  or  three  minutes  before,  as 
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well  as  I can  remember : after  which  the  regularity 
of  Venus’s  circular  figure  was  difturbed  towards  the 
place  where  the  internal  contact  fhould  happen,  by 
the  addition  of  a protuberance,  dark  like  Venus,  and 
proje&ing  outwards,  which  occupied  a fpace  upon 
the  Sun’s  circumference,  which  bore  a confiderable 
proportion  to  the  diameter  of  Venus.  Fifty-two  fe- 
conds  before  the  thread  of  light  was  formed,  Venus’s 
regular  circumference,  fuppofed  to  be  continued  as  it 
would  have  been  without  the  protuberance,  feemed 
to  be  in  contaft  with  the  Sun’s  circumference  fup- 
pofed alfo  completed.  Accordingly,  from  this  time, 
Venus’s  regular  circumference,  fuppofed  defined  in 
the  manner  juft  defcribed,  appeared  wholly  within 
the  Sun’s  circumference  ; and  it  feemed,  therefore, 
wonderful  that  the  thread  of  light  fhould  be  fo  long 
before  it  appeared,  the  protuberance  appearing  in  its 
ftead. 

At  length,  when  a confiderable  part  of  the  Sun’s 
circumference,  equal  to  -p1  or  1th  of  the  diameter  of 
Venus,  remained  ftill  obfcured  by  the  protuberance, 
a fine  ftream  of  light  flowed  gently  round  it  from 
each  fide,  and  completed  the  fame  in  the  fpace  of 
three  feconds  of  time,  from  yh  29 ' 20"  to  yh  29'  23" 
apparent  time ; and  Venus  appeared  wholly  within 
the  Sun’s  lucid  circumference  ; but  the  protuberance, 
tho’  diminifhed,  was  not  taken  away  till  about  20" 
more,  when,  after  being  gradually  reduced,  it  dis- 
appeared , and  Venus’s  circular  figure  was  reftored. 

An  ingenious  gentleman  of  my  acquaintance  hav- 
ing defired  me  to  examine  if  there  was  any  pro- 
tuberance of  the  Sun’s  circumference  about  the  point 
of  the  internal  contact,  as  he  fuppofed  fuch  an  ap- 
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pearance  ought  to  arife  from  the  refradtion  of  the 
Sun’s  rays  through  Venus’s  atmofphere,  if  fhe  had 
one;  I carefully  looked  out  for  fuch  a circumftance, 
but  could  fee  no  fuch  thing  ; neither  could  I fee  any 
ring  of  light  round  Venus,  a little  after  hie  was  got 
wholly  within  the  Sun  : but,  I confefs,  I did  not  re- 
examine this  latter  point  afterwards,  when  (he  was 
further  advanced  upon  the  Sun,  at  which  time  other 
perfons  at  the  oblervatory  faw  fuch  an  appearance. 

How  far  the  ring  of  light,  which  I faw  round 
that  part  of  Venus’s  circumference  which  was  off  the 
Sun,  during  the  immerlion,  may  deferve  to  be  con- 
fidered  as  an  indication  of  an  atmofphere  about  Ve- 
nus, I fhall  not  at  prefent  inquire  ; but  I think  it  very 
probable,  that  the  protuberance,  which  difturbed  Ve- 
nus’s circular  figure  at  the  internal  contadt,  was  owing 
to  the  enlargement  of  the  diameter  of  the  Sun,  and 
the  contraction  of  that  of  Venus,  produced  by  the  ir- 
regular refradtion  of  the  rays  of  light  through  our  at- 
mofphere, and  the  confequent  undulation  of  the 
limbs  of  the  two  planets;  the  altitude  of  Venus  be- 
ing only  4°  48',  though  the  Sun’s  limb  was  more  di- 
ftindt  and  fteady  than  ufual  at  that  altitude.  This 
conjecture  feems  corroborated  by  two  circumftances : 
one  is,  that  Venus’s  limb,  from  its  firft  appearance  to 
the  total  immerfion,  as  well  as  afterwards,  was  very  ill 
defined,  and  undulated  very  much  ; the  other  is,  that 
her  horizontal  diameter,  which  I meafured  foon  after 
the  internal  contadt  with  an  excellent  achromatic  ob- 
jedt-glafs  micrometer,  fitted  to  the  two-feet  reflecting 
telefcope,  was  only  552/h  by  a mean  of  eight  trials, 
or  about  3"  lefs  than  it  fhould  have  been,  from  the 
obfervations  made,  with  the  like  inftrument,  at  the 

tranfit 
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tranfit  of  Venus  in  1761,  by  Mr.  Short,  Mr.  Canton, 
Mr.  Haydon,  and  Mr.  Mafon,  when  the  Sun  was  at 
a confiderable  altitude  ; and  mod  likely  the  Sun’s  di- 
ameter was  enlarged  in  proportion,  though  it  might 
have  been  difficult  to  have  afcertained  it  by  actual 
meafure,  had  time  allowed  me  to  make  the  experi- 
ment with  the  fame  micrometer  before  the  Sun  en- 
tered into  a black  cloud  near  the  horizon. 

Six  other  perfons  alfo  obferved  the  contads  of 
Venus  here,  and  noted  fome  other  phenomena. 
Their  names  are,  the  Rev.  Malachy  Hitchins,  a gen- 
tleman well  acquainted  with  aftronomy  and  aftrono- 
mical  calculations,  who  has  made  and  examined 
many  belonging  to  the  Nautical  Almanac,  and  has 
been  fo  obliging  as  to  come  here  and  aiiift  me  in 
making  aftronomical  obfervations,  during  the  abfence 
of  my  aftiftant,  Mr.  William  Bayley,  who  is  gone  to 
the  North  Cape,  by  appointment  of  the  Royal  So- 
ciety, to  obferve  the  tranfit  of  Venus  there.  The 
others  are,  the  Rev.  William  Hirft,  who  obferved  the 
former  tranfit  of  Venus,  in  1761,  at  Madrafs ; John 
Horfley,  Efq;  a gentleman  whom  I had  the  pleafure  of 
firft  commencing  an  acquaintance  with  during  my  voy- 
age from  St.  Helena  to  England,  in  the  Warwick  Eaft- 
India  (hip,  and  who  then,  and  in  feveral  voyages  fince  to 
the  Eaft  Indies  and  home  again,  obferved  and  cal- 
culated the  longitude  from  diftances  of  the  Moon 
from  the  Sun  and  fixed  ftars  with  the  greateff  accu- 
racy; Mr.  Samuel  Dunn,  who  has  had  a good  deal 
of  practice  in  making  aftronomical  obfervations,  and 
who  carefully  obferved  the  former  tranfit  of  Venus,  in 
1761,  at  Chelfea;  Mr.  Peter  Dollond,  whofe  great 
fkill  in  conftrudting  achromatic  and  reflecting  te- 
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lefcopes;  and  Mr.  Edward  Nairne,  whofe  (kill  like- 
wife  in  the.  fame  way,  and  in  making  all  kinds  of 
mathematical  and  philofophical  inftruments  are  fuf- 
ficiently  known  to  the  public. 

Mr.  Elorfley  and  Mr.  Dunn  obferyed  with  me  in 
the  great  room  ; Mr.  Elitchins  and  Mr,  Hirft  in  the 
eaftern  fummer-houfe ; and  Mr.  Dollond  and  Mr* 
Nairne  in  the  weftern  fummer-houfe ; by  three 
clocks  placed  in  the  refpe&ive  rooms,  which  were 
compared  with  the  clock  in  the  tranfit  room,  before 
the  external  contadf,  and  again  after  the  internal 
contadt  was  pad ; whence  the  times  of  the  obferva- 
tions,  as  noted  by  the  clocks,  were  reduced  to  the 
time  of  the  tranfit  clock,  and  thence  to  apparent 
time. 

Their  obfervations,  together  with  my  own,  are 
given  in  the  following  table,  as  reduced  to  apparent 
time. 


External 

contact. 

Regularcir- 
cumferences 
in  contadt. 

Thread  of 
light  com- 
pleated,  or 
the  internal 
contaft. 

Telefcope  made  ufe  of. 

Mag- 

nifying 

power. 

h > " 

h / " 

h / " 

N.  Mafkelyne 

7 10  58 

7 28  31 

7 29  23 

2 feet  reflecftor. 

I40 

M.  Hitchins 

7 54 

7 28  47 

7 28  57 

6 f.  reflector. 

90 

W.  Hi i ft 

7 ii  ii 

— 

7 29  18 

2 f.  reflector. 

55 

J.  Horfley 

7 io  44 

7 28  15 

7 29  28 

1 of.  achromatic. 

50 

S.  Dunn 

1 10  37 

7 29  28 

7 29  48 

3I  f.  achromatic. 

140 

P.  Dollond 

7 11  l9 

— — — 

7 29  20 

3I  f.  achromatic. 

*5° 

E.  Nftrne 

7 ii  30 

_ — — 

7 29  20 

2 f.  refle&or. 

120 

Mr.  Dollond  and  Mr.  Nairne  ufed  telefcopes  of 
their  own  conftrudtion  ; but  they  did  not  wait  till  the 
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thread  of  light  was  formed  at  the  internal  contadl, 
but  noted  the  time,  when  they  judged  it  was  juft 
ready  to  be  formed.  The  34.  feet  achromatic  te- 
lefcopes  were  thofe  made  with  3 objedt-glaffes. 

The  differences  between  the  different  obfervations 
feem  pretty  confiderable,  and  greater  than  I expected, 
confidering  that  all  the  telefcopes  may  be  reckoned 
pretty  nearly  equal,  excepting  the  6 feet  rcfledtor, 
which  is  much  fuperior  to  them  all ; and  to  its  greater 
excellence  and  diftindtnefs  I principally  attribute  the 
difference  of  26"  by  which  Mr.  Hitchins  faw  the  in- 
ternal contadl  before  me;  as  I can  depend  upon  his 
obfervations.  Poffibly  the  greatnefs  of  the  differ- 
ences might  arife  from  the  low  altitude  of  the  Sun  and 
Venus  ; and  then  the  like  differences  would  not  be  fo 
much  to  be  feared  in  places  where  the  obfervation 
may  be  made  at  higher  altitudes ; otherwife  the 
fun’s  parallax  will  not  be  deducible  from  the  tranfit  of 
Venus  with  that  accuracy  which  has  been  expedted. 

The  other  appearances  about  Venus,  noted  by  the 
fix  obfervers,  which  they  have  communicated  to  me, 
are  as  follows : 

Mr.  Hitchins  remarks,  that,  at  the  firft  contadl, 
though  there  was  a tremulous  motion  in  the  Sun’s 
limb,  yet  that  part  of  it  which  the  planet  entered 
was  very  well  defined,  and  the  firft  impreffion  of  Ve- 
nus appeared  to  be  inftantaneous,  and  as  a black, 
fliarp  point.  At  the  internal  coincidence  of  circum- 
ferences, the  fluctuation  of  the  Sun’s  limb  was  in- 
creafed,  and  the  limb  of  Venus  being  affedted  in  like 
manner,  there  was  an  uncertainty  of  about  ioA'  in 
effimating  the  faid  coincidence  ; but  at  the  breaking 
in  of  the  thread  of  light  between  the  limbs,  there  was 

not 
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not  a greater  uncertainty  than  a fecond  and  half  of 
time.  At  the  internal  coincidence  of  circumferences, 
the  limb  of  Venus  next  to  that  of  the  Sun  being  pro- 
tuberant, her  vertical  diameter  appeared  to  be  longer 
than  the  horizontal  one  j but  when  the  Sun  approach- 
ed the  horizon,  and  was  fcarce  above  a degree  high, 
Venus’s  horizontal  diameter  appeared  to  be  fenfibly 
longer  than  the  vertical,  which  was,  probably,  owing 
to  retraction.  After  the  internal  contact,  there  appeared 
a luminous  Ring  round  the  body  of  Venus,  about  the 
thicknefs  of  half  her  femi-diameter  ; it  was  brighteft 
towards  Venus’s  body,  and  gradually  diminifhed  in 
fplendor  at  greater  diflances,  but  the  whole  was  ex- 
ceffive  white  and  faint.  This  radiancy  round  the 
planet  feemed  to  him  to  be  greater  in  Mr.  Nairne’s 
2 feet  telefcope  than  in  the  6 feet  Newtonian  re- 
flector. 

After  the  fecond  or  internal  contaCt,  Mr.  Hirft 
left  off  obferving  with  Mr.  Dunn’s  2 feet  refleCtor, 
and  had  a fight  of  Venus  in  the  6 feet  Newtonian  re- 
fleCtor, in  which  he  thought  he  perceived  a glimmer- 
ing of  light  about  the  upper  part  of  the  circumference 
of  Venus,  or  that  part  of  the  planet  which  entered 
lafl  into  the  Solar  difc. 

After  Venus  was  got  within  the  Sun’s  difc,  a light 
a little  weaker  than  that  of  the  Sun,  of  a purplifli  co- 
lour, appeared  to  Mr.  Horfley,  to  the  left-hand  of 
Venus,  which  is  really  to  the  right,  the  telefcope  in- 
verting objeCts.  This  light  he  faw  for  fix  or  feven 
minutes. 

From  711  28'  26''  to  Jh  28'  30"  apparent  time, 
Mr,  Dunn  faw  a very  faint  rim  of  light  at  Venus’s 
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exterior  limb.  After  Venus  was  wholly  on  the  Sun,  he 
faw  a faint  ring  of  light  furrounding  her,  both  with  the 
34-  feet  telefcope,  and  Mr.  Nairne’s  2 feet  refledtor. 

When  i.d  of  Venus’s  diameter  was  entered  upon 
the  Sun,  Mr.  Dollond  frft  faw  a light  about  the  ex- 
terior limb  of  the  planet : this  light,  during  all  the 
time  of  its  continuance,  appeared  rather  reddifh,  and 
in  all  refpedts  like  irregular  refradted  light.  After 
Venus  was  wholly  entered  upon  the  Sun,  he  faw  a 
faint  ring  furrounding  her. 

After  Venus  was  wholly  entered  upon  the  Sun, 
and  her  exterior  limb  was  near  one  of  her  femi-dia- 
meters  diftant  from  the  Sun’s  circumference,  Mr. 
Nairne  faw  a faint  light  round  the  planet,  rather 
brighter  and  whiter  than  the  body  of  the  Sun. 

Fortunately,  the  weather  was  as  favourable  for  the 
obfervation  of  the  eclipfe  of  the  Sun,  the  next  morn- 
ing, as  it  had  been  the  evening  before  for  that  of  the 
ingrefs  of  Venus  upon  the  Sun  which  is  of  the  more 
confequence,  as  the  comparifon  of  it  with  the  obfer- 
vations  which  may  be  made  of  it  in  the  northern  and 
eadern  parts  of  the  world  will  ferve  to  fettle  the  lon- 
gitudes of  thofe  places,  and  confequcntly  render  the 
obfervations  which  may  be  made  there  of  the  tranfrt 
more  ufeful  and  valuable. 

I obferved  the  beginningoftheeclipfeat  1 8h  3 8/  5^//, 
and  the  end  at  2oh  23'  3 o"  apparent  time,  with  the 
2 feet  refledtor,  ufing  the  magnifying  power  90  times. 
And  at  i9h  29'  3i//  apparent  time,  I obferved  the 
greateft  eclipfe,  at  which  time  I found  the  remaining 
lucid  parts  of  the  Sun  15'  i5//  with  Dollond’s  micro- 
meter, affuming  the  horizontal  diameter  of  the  Sun 
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3 1 ^ 3 1",  whence  the  value  of  the  fcale  of  the  micro- 
meter was  determined  for  the  prefect  purpofe.  Hence 
the  eclipfed  parts  of  the  Sun  were  16'  ib"  or 
6dlg.  1 1^62  on  the  northern  part  of  his  difc. 

Mr.  Hitchins  obferved  the  beginning  of  the  eclipfe 
with  a 34.  feet  achromatic  telefcope  magnifying  1 50 
times  (the  fame  with  which  Mr.  Doilond  obferved 
the  contacts  of  Venus),  at  i8h  38'  59",  and  the  end 
of  the  eclipfe  with  the  6 feet  refledtor  with  the  mag- 
nifying power  90,  at  2oh  23'  35'  apparent  time. 
And  Mr.  Samuel  Dunn  obferved  the  beginning  of 
the  eclipfe  at  i8h  39'  9",  and  the  end  at  2oh  23'  33" 
with  the  other  34-feet  achromatic  telefcope,  magni- 
fying 140  times,  the  fame  with  which  he  obferved 
the  contacts  of  Venus.  Several  inequalities  in  the 
Moon’s  circumference,  feen  upon  the  Sun’s  difc 
during  the  eclipfe,  were  diflindtly  difcerned  by  all  of 
us,  the  air  being  very  clear,  and  the  objedts  heady. 

The  whole  ferie9  of  meafures  of  the  lucid  parts,  which  I 
took  with  the  achromatic  objedt  glafs  micrometer  applied  to  the 
2 feet  telefcope,  was  as  follows  ; 


Apparent 

time. 

Lucid  parts. 

h ' 

// 

/ 

tt 

IQ  22 

13  ~ 

T5 

40,5 

24 

21  - 

- - »5 

26,5 

26 

9 “ 

- - 15 

20,9 

28 

26  - 

05,6 

3° 

14  - 

Hv  5 

31 

44  “ 

- - 15 

16.4 

32 

30  - 

- - 15 

16,4 

33 

19  - 

- - H 

19,8 

34 

28  - 

- ~ H 

25’4 

35 

19  - 

35,9 

37 

5 6 - 

J5 
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P.  7.  1.  10.  for  confufion  read  concuflion. 

P.  28.  1.8  for  Qj  x Q!  read  q'  x Q_*. 

P.  29.  in  the  note , for  0037975  - read  90379755. 

P.  30.  1.  2.  /or  hypothelis  read  hypotheies. 

Ibid,  throughout  the  table , for  $ read  £ . 

P.  32.  1.  16 .for  1759  read 

P.  175.  1.  15.  for  being  any  number  read  % being  any  number. 
P.  176.  1.  4.  for  tohat  read  to  that. 

B B 

P.  179.  1,  18.  for  — read  — 

3 2 ' 

P.  203.  L 24.  for  thing  thing  read  thing. 
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B SORPTION,  carried  on  by  lymphatics,  p. 
222. 

Acorns,  preferved,  by  means  of  wax,  in  a Rate  fit  for  ve- 
getation, p.  75.  Particulars  of  the  method,  p.  77. 
Its  fuccels,  p.  78,  7 9. 

Aelian , his  account  of  the  manner  of  catching  eels  in  the 
rivers  of  Italy  when  frozen,  p.  66. 

Aiton,  Mr.  has  raifed  oaklings  from  acorns  covered  with 
wax,  p.  79. 

Africa , Pinguins  found  there,  p.  94.  Differ  from  thofs 
of  South  America  by  the  colour  of  the  legs,  p.  99. 

Agrigentum , an  ancient  city  of  Sicily,  p.  266.  A medal 
probably  (truck  in  that  town,  ibid. 

Algiers, 
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Algiers , method  of  inoculating  the  fmall-pox  pradifed 
there,  p.  129. 

Alps , more  eafily  eroded  now  than  in  the  time  of  Anni- 
bal,  p.  67. 

America , foffrl  bones  found  there,  p.  35.  The  Pinguins 
in  the  fouthern  parts,  p.  94,  95. 

Appian , correded  by  means  of  a medal,  p.  257. 

Arabs,  thought  to  have  been  the  inventors  of  inoculation, 
p.  129.  Have  pradifed  that  operation  for  time  imme- 
morial, p.  145. 

Armenians , pradife  inoculation,  p.  145. 

Areas , curvilineal,  how  computed,  p.  175,  176.  How 
compared,  p.  177.  * 

AJhes , from  Mount  Vefuvius  fhowered  all  over  Naples, 
and  twenty  leagues  off  at  fea,  p.  9. 

Ajlringent  vegetable  in  a peat-mols,  p.  187. 

Agronomical  oblervations  made  on  the  Hands  of  St.  John 
and  Cape  Breton,  p.  46.  Made  in  different  places  on 
the  1 aft  tranfit  of  Venus,  p.  120.  In  feveral  parts  of 
Naples  and  Sicily,  p.  197,  198.  Correfponding  ones 
at  Greenwich,  p.  199.  By  Meflieurs  Mafon  and 
Dixon  in  Pennfylvania,  p.  274.  329.  By  Father 
Mayer  at  Swctzingen,  p.  345. 

Attraction  of  mountains  probably  alters  the  diredion  of 
gravity,  p.  16. 

Auditory  holes  wanting  in  feveral  animals,  p.  195. 

B. 

% 

Barrington , Honourable  Daines,  on  the  temperature  of  the 
air  in  Italy  and  feveral  other  countries,  compared  with 
what  they  were  feventeen  centuries  ago,  p.  58. 

Bajfora , Inoculation  common  there,  p.  144. 

Bedouins  pradife  inoculation,  p.  140,  142. 

Bengal , Inoculation  has  been  ufed  in  that  country  for  a 
confiderable  time,  p.  130. 

Benvenuli , Dr.  Jofeph,  of  Lucca*  his  two  medical  obfer- 
vations,  p.  189. 

BergitiSy 
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Bergius , Dr.  Peter  Jonas,  defcri-ption  of  the  Croton  Spi- 
catum , p.  132. 

Bevis , Dr.  John,  cn  the  cold  of  1740,  compared  with 
that  of  1768,  in  London,  p.  54. 

Bird},  their  laCteal  and  lymphatic  veflels  defcribed,  p. 
2 1 8. 

Black  Sea , fee  Buxine. 

Blue  fubftance,  found  in  Scotland,  p.  1S1.  Mentioned 
imperfedtly  by  other  naturalifts,  ibid.  Defcribed  by 
Mr'.  Douglas,  p.182,  183.  Chemically  analyfed,  p. 
183 — 186.  Its  principal  ingredients,  p.  187.  Pro- 
bably found  in  all  peat-moiTes,  ibid.  Its  ufefulnefs  as 
a water-colour,  p.  187,  188.  AffeCted  by  Alkalies, 
i bid. 

Bologna  Hone,  a kind  of  phofphorus,  p.  9. 

Bones  of  large  animals  found  near  the  Ohio  in  America, 
p.  35.  And  probably  the  fame  with  thofe  which  have 
been  found  in  feveral  other  parts  of  the  world,  p.  40. 
And  in  particular  with  thofe  that  come  from  Siberia,, 
p.  44.  Adjudged  to  the  elephant  by  Sloane,  Gmelius, 
Buffon,  and  Daubenton,  p.  35 — 41.  Proved  to  belong 
to  another  animal,  probably  carnivorous,  by  Dr.  Hun- 
ter, p.  37 — 42.  Queries  fent  by  his  direction  to  Ame- 

rica, concerning  thefe  bones,  p.  39. 

Borlafey  Dr.  William,  his  meteorological  obfervations, 
made  at  Ludgvan  in  Cornwall,  for  1767,  p.  89,  90. 

Brandiwine  River,  in  Pcnnfylvania,  p.  326.  Aftronomi- 
cal  obfervations  made  in  the  Forks,  ibid.  ~ 

Bofcowich , Father,  his  obfervations  on  the  effc&s  of  the 
attraction  of  mountains,  p.  273. 

Bridgwater , in  Somerfetfhire,  meteorological  obfervations 
made  at  that  place,  p.  87. 

Buffon , Mr.  his  account  of  the  foffil  bones  found  in  Si- 
beria, and  in  North  America,  p.  35. 

Buying  the  fmall-pox,  a term  uled  to  fignify  inoculation 
in  Barbary,  p.  129.  And  at  Aleppo,  p.  140 — 143. 
And  elfewhere,  p.  147. 
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Byres,  Mr.  on  the  extraordinary  heat  at  Rome  in  the 
fummer  of  1768,  p.  336. 


C. 


Calabria , its  rivers  frozen  in  the  time  of  Virgil,  p.  65. 

Camel  eons,  ranged  by  authors  under  the  generical  name 
Lacerta , p.  192.  Particular  fpecies  defcribed  by  Dr. 
Parfons,  p.  193. 

Canton , Mr.  his  method  of  producing  prifmatic  colours 
from  all  the  metals,  by  means  of  electricity,  p.  73,  74. 
Phofphorus  made  by  him,  p.  337.  Experiments  made 
with  it,  p.  338. 

Carlyle,  Dr.  his  meteorological  obfervations  at  Carlifle, 
for  1767,  p.  83 — 86. 

Caul,  Carthaginian  name  for  the  ifland  of  Gozo,  p.  238, 

239* 

Caulum  (lands  for  the  ifle  of  Gozo,  in  a MS.  of  Silius  Ita- 
licus,  p.  244. 

Cbais,  Rev.  Mr.  account  of  the  manner  of  inoculating 
the  fmall-pox  on  the  coad  of  Barbary,  and  at  Bengal, 
p.  128. 

Chelfea  garden,  50  plants  for  1767,  p.  227. 

Chronology , queltion  of,  folved  by  Mr.  Horsfall,  p.  100. 

Chyle,  tranfparent  in  birds,  p.  2 1 7 — 2 2 1 . 

Cohefton , in  different  bodies  occafions  a difference  in  the 
impreffions  which  they  receive  from  hard  ones  ftriking 
upon  them,  p.  23. 

Cold,  probably,  not  fo  great  at  prefent  in  Italy  and  other 
places,  as  in  the  time  of  Ovid,  Virgil,  TEIian,  &c. 
p.  58.  Obferved  in  London  in  the  year  1740,  and  in 
1 767,  by  Dr.  Bevis  and  the  late  Mr.  Short,  p.  54 — 57. 
Created  of  lad  year  obferved  by  Lord  C.  Cavendifh, 
p.  152.  At  Greenwich,  ibid.  At  VVarfaw,  p.  151. 
At  Stockholm,  p.  152. 

Colours,  formed  by  electrical  explofions  on  metals,  p.  70. 

5 Comet, 
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Comet , feen  at  Louifburg  in  the  ifland  of  Cape  Breton, 
April  7,  1766,  p.  50. 

Contains  of-  Venus  with  the  fun,  obferved  at  different  times 
by  different  obfervers,  p.  121.  Caufe  of  this  differ- 
ence, p.  122,  123. 

Croton  Spicatum , a plant  of  the  Havannah,  defcribed  by 
Dr.  Bergius,  p.  134. 


* D. 

Daubenton , Mr.  judges  the  foffil  thigh-bones,  found  in 
America,  to  be  the  fame  with  thofe  of  the  elephant, 
p.  42. 

Decimal  fractions,  their  ufe,  p.  207.  Recurring,  p.  208. 

How  to  be  computed,  p.  209. 

Degree  of  latitude,  meafured  in  Pennfylvania,  p.  274. 
Degrees  of  latitude,  meafured  in  different  countries,  p.. 

327* 

Denarius , of  the  Veturian  family,  p.  253. 

Dixon , Mr.  employed  to  fettle  the  limits  between  Mary- 
land and  Pennfylvania,  p:  270.  Meafures  a degree  of 
latitude  in  that  province,  p.  274.  Aftronomical  ob- 
fervations.  p.  342. 

Douglas , Sylvefler,  Efq;  on  a blue  fubftance  found  in  a 
peat-mofs  in  Scotland,  p.  181. 

Drufi  adopt  inoculation,  p.  195. 


E. 

Ears  of  wheat,  encreafed  by  the  divifion  of  the  young 
plants,  p.  204. 

Eafter-day , the  22d  of  March,  the  fooneft  time  that  it  can 
ever  happen,  p.  100.  This  will  not  happen  before 
1818,  and  after  that  time  not  till  2285,  p.  105. 

Eclipfe  of  the  Moon  obferved  in  Pennfylvania,  p.  328. 
Of  the  Sun  obferved  at  Greenwich,  p.  364. 

B b b 2 


Electricity?, 
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Electricity , its  effect  in  producing  coloured  rings  on  the 
furface  of  pieces  of  metals,  p.  69. 

Elephants , their  jaw-bones  dtferibed  and  figured,  p.  43; 

Ellis , John,  Efq;  on  the  preferving  acorns  and  other 
feeds  in  a flare  fit  for  vegetation,  p.  74. 

Eruption  of  Mount  Vtfuvius,  of  1767,  the  27th  fince 
that  which  deflroyed  Herculaneum,  p.  2.  Foretold 
by  Mr.  Hamilton,  p.  4. 

Euxine , or  Black  Sea,  feen  by  Ovid  covered  with  ice,  p. 
60.  And  deferibed  in  the  fame  manner  by  Strabo, 
p.  63.  This  appearance  never  obferved  by  any  of  the 
modern  travellers,  ibid. 


F. 

Falkland  ifland,  near  the  Streights  of  Magellan,  is  the 
place  where  Patagonian  Pinguins  were  found,  p.  94. 

Farley , Mr.  James,  his  letter  to  Dr.  Donald  Monro,  on  his 
trials  of  the  quaffi  root  in  fevers,  p.  8r,  82. 

Farr , Dr.  William,  his  meteorological  obfervations  at 
Plymouth,  p.  136. 

Fijh,  fuppofed  not  to  have  lymphatics,  p.  222,  223.  Flave 
been  found  to  have  them,  p.  224. 

Forjler , Mr.  J.  R.  account  of  a new  map  of  the  river  Volga, 
p.  214.  His  own  meafurements,  p.  215. 

Fractions.  See  Decimal. 


G. 

Gaulos , ancient  name  which  the  Greeks  gave  to  the  ifle  of 
Gozo,  p.  236. 

Georgia , inoculation  pradtifed  there,  p.  145.  And  in  what 
manner,  p.  147. 

Gocfe , ladteals  and  lymphatic  veffels  traced  in  this  bird, 
p.  218. 

Gcriy  his  remark  on  an  Etrufcan  character,  p.  249. 

Gozo , 
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Gozo j ifle  of,  near  Malta,  occupied  by  the  Phenicians  in 
early  times,  p.238.  And  afterwards  by  the  Cartha- 
ginians, ibid.  Medals  of  that  ifland,  p.  240 — 263. 

Gourdeens , the  inhabitants  of  Byland  and  Kittis,  pradife 
inoculation,  p.  145. 

Greenwich , fome  obfervations  from  1762  to  1764,  com- 
municated by  Mr.  Mafkelyne,  p.  201.  Tranfit  of  Ve- 
nus, of  1769,  obferved,  p.  355. 

Grinders,  loffil  found  in  North  America,  different  from 
thofe  of  elephants,  p.  37. 


II. 


Halley , Dr.  his  error  in  determining  the  places  for  obferv- 
ing  the  laft  tranfit  of  Venus,  accounted  for,  p.  1 1 5, 
1 1 6. 

Hamilton , the  Honourable  William,  on  the  eruption  of 
Mount  Vefuvius  of  1767,  p.  1.  Makes  no  doubt  but 
that  the  whole  of  it  was  formed  like  a little  mountain, 
which  he  obferved  daily  rifing  from  the  ancient  crater, 
p.  3.  Went  up  to  the  mountain,  on  feeing  a new  mouth 
opened,  p.  5.  His  danger,  p.  6. 

Havanna , the  croton  fpicatum  found  there,  p.  134. 

Head , extraordinary  great  one,  p.  190. 

Heat,  extraordinary  at  Rome,  p.  336. 

Hewfon , Mr.  William,  his  account  of  the  lymphatic  fyftem 
in  birds,  p.  217.  Has  difcovered  the  ladeals  in  a turtle, 
p.  223.  And  the  lymphatics  in  filh,  p.  224. 

Holland,  Captain,  his  obfervations  on  the  longitude  and 
latitude  of  the  Hands  of  St.  John  and  Cape  Breton, 

p.  46. 

Hcrfefall,  Mr.  James,  his  application  of  Dr.  Saunderfon’s 
theorem  for  folving  unlimited  equations  to  a curious 
queflion  in  chronology,  p.  100. 

J-Judfon , Mr.  William,  his  account  of  the  Fifty  Chelfea 
plants  for  1767,  p.  227. 


Hunter , 
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Hunter , Mr.  John,  judged  the  foffil  grinders  found  in 
North  America  not  to  have  belonged  to  elephants,  p. 
37.  Has  difcovered  the  lymphatics  in  the  necks  of 
fowls,  p.  220. 

Hunter,  Dr.  William,  on  the  bones  found  near  the  river 
Ohio,  in  America,  and  fuppofed  to  be  elephants  bones, 
p.  34.  His  opinion  about  the  ufe  of  the  lymphatics, 
p.  223. 


I. 

Januarius  Saint,  proceffion  of  this  faint  made  at  Naples 
during  the  laft  eruption,  p.  9. 

Jaw-bones  of  elephants  different  from  thofe  of  the  foflil 
fkeletons  found  in  North  America,  p.  42,  43. 

Jews  rejeft  inoculation  at  Aleppo,  p.  146.  But  pradlife 
it  at  Bagdat,  Baffora,  and  Paleftine,  ibid. 

Inoculation,  in  ufe  on  the  coaff  of  Barbary,  p.  129.  At 
Bengal,  p.130.  ‘At  Aleppo,  p.  140.  In  Arabia,  p. 
143.  In  Georgia,  p.  144.  In  Armenia  and  Syria,, 
ibid.  In  Wales,  p.  148.  By  fome  Turks,  p.  146. 
And  by  fome  Jews,  ibid. 

Iron , with  an  aftringent  fubftance,  conftitutes  a natural 
blue  earth,  p.  187. 

Italy,  much  colder  in  ancient  times  than  now,  p.  65. 

K. 

Haul,  the  Phenician  name  for  the  ifland  of  Gozo,  p.  138. 

L. 

Lacerta , a comprehenfive  genus  of  animals,  p.  192. 

Laffeals,  why  not  eafily  feen  in  birds,  p.  217.  How  dif- 
covered  in  them,  p.  219.  And  in  a turtle,  p.  223. 

Lampo- 
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Lamponius.  See  Luponius. 

Landen , Mr.  John,  his  new  method  of  comparing  curvi- 
iineal  areas,  p.  174. 

Latitude , degrees  of,  meafured  from  Sobiefchitz  through 
Vienna,  Gratz,  and  Varafdin,  p.  15,  16.  Unequal, 
probably  on  account  of  the  attraction  of  the  mountains 
of  Stiria,  ibid.  Meafured  in  Pennfylvania,  p.  274. 

Lava , running  over  the  crater  of  Mount  Vefuvius  in  fmall 
ftreams,  p.  3.  Forced  its  way  from  different  new 
openings,  p.  5.  Its  fwiftnefs,  p.  6.  Its  depth  70 
feet,  and  in  fome  places  its  width  of  near  two  miles, 
p.  10.  Its  extent  fix  miles,  ibid. 

Lemery , Dr.  his  error  with  refpedt  to  the  phofphorus,  p.  336. 

Liefganig , Father  Jofeph,  his  meafurement  of  three  degrees 
of  latitude  under  the  meridian  of  Vienna,  p.  15.  His 
account  is  foon  to  be  publifhed,  ibid. 

Light , whether  a fluid  emitted,  or  motion  communicated, 
P-  342,  343- 

Luponius , a general  of  the  Samnites  in  the  Social  war, 
p.  2 57. 

Lymphatic  fy fte m , fuppofed  to  be  wanting  in  birds,  p.  217. 
Difcovered  and  defcribed,  p.  218.  Method  of  de- 
monftrating  it,  p.  223.  Difcovered  in  a turtle,  and  in 
fifh,  p.  224. 

Lymphatics  are  the  only  abforbents,  p.  223. 

M. 

Madcc  Gwineth , a Welfhman,  faid  to  have  planted  aBri- 
tifh  colony  in  America,  in  1170,  p.  96,  97. 

Mallet,  Mr.  of  Upfal,  is  to  go  to  Pello,  in  Lapland,  to 
obferve  the  next  tranfit  of  Venus,  p.  108. 

Malta , Punic  medals  found  in  that  ifland,  p.  235. 

Maltefe  medals,  why  fo  called,  p.  235. 

Mammouth , fabulous  animal  of  Siberia,  p.  35.  Probably 
the  fame  with  the  pfeud-elephant  fuppofed  to  have  been 
in  America,  p.  45. 

Man , 
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Man,  furprifingly  recovered  from  a fever,  p.  1S9. 

Map  of  the  Voigt,  p.214. 

Marbles  and  precious  (tones,  probably  the  produce  of 
volcanos,  p.  12. 

Mars , when  and  how  its  menftrual  parallax  is  to  be  ob- 
ferved,  p.  162. 

Maryland,  limits  between  that  province  and  Pennfyl- 
vania  fettled  by  MetTicurs  Mafon  and  Dixon,  p.  270. 

Mojkelyne , Rev.  Mr.  his  introduction  to  two  papers  of 
Mr.  Smeaton,  p.  154,  155.  Communication  of  agro- 
nomical oblervations  made  at  Greenwich  in  1762,  1763, 
and  1764,  p.  20i,  Introduction  to  the  account  of  the 
meafure  of  a degree  in  Pennfylvania,  p.  270.  His  de- 
duction of  the  length  of  the  degree  from  the  obferva- 
tions  of  Meflieurs  Mafon  and  Dixon,  p.  323.  Ob- 
ferves  the  tranfit  of  Venus,  1769,  p.  355. 

Mafon , Mr.  employed  to  fettle  the  limits  between  Mary- 
land and  Pennfylvania,  p.  270.  Meafures  a degree  of 
latitude  in  that  province,  p.  274.  Agronomical  ob- 
fervations,  p.  326. 

Mayer,  Father,  his  agronomical  oblervations  at  Swetzin- 
.gen,  p.  345. 

Menjlrual  parallax  of  the  fun,  what  it  is,  p,  157.  How 
to  be  determined  from  folar  oblervations,  p.  158,  149. 
Its  quantity,  p.  160.  Mud  be  more  accurately  de- 
duced from  the  menltrual  parallaxes  of  Mars  and  Ve- 
nus, p.  162.  The  properelt  time  for  obferving  that  of 
Mars,  p.  163,  164.  And  of  Venus,  p.  165.  May 
be  determined  within  a 24th  part  of  the  whole,  p.  j 68, 
1 69. 

Mercury,  its  tranfit  over  the  fun,  in  1743,  obfrved  at 
Naples,  p.  1 99. 

Mefenteric  glands,  are  not  to  be  found  in  birds,  p.  221. 
Nor  in  turtles,  p.  223. 

Meteorological  observations,  made  at  Bridgewater,  for  iy6y, 
p.  87,  88.  At  Mountfbay  in  Cornwall,  p,  89.  At 
Plymouth,  p.  136. 
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Method  of  obferving  the  heavenly  bodies  out  of  the  meri- 
dian, p.  170. 

Miller , Mr.  Charles,  his  experiments  on  the  fovving  of 
wheat,  p.  203. 

Milhra , the  god,  on  Punic  coins,  p.  243,  244. 

Monro , Dr.  Donald,  on  the  good  effedts  of  the  quaffi  root 
in  fome  fevers,  p.  80. 

Moon>  its  mean  diftance  from  the  earth  to  be  concluded 
from  the  tranfit  of  Venus,  p.  32.  Its  relative  gravity 
not  Sufficiently  determined,  p.  158,  159.  Eclipfed  in 
Pennfylvania,  p.  331. 

Motion , its  dodlrine  depends  upon  the  computation  of 
curvilineal  areas,  p.  174. 

Moujjol , inoculation  publicly  proclaimed  there,  p.  144. 

Mountain , little,  formed  within  the  ancient  crater  of  Mount 
Veluvius,  p.  2.  Its  height  of  185  French  feet,  p.  3. 
Drawings  of  it  made  from  time  to  time  by  Mr.  Ha- 
milton, p.  3,  and  14. 

Mount  shay , in  Cornwall,  meteorological  observations  made 
there,  p.  89. 

Murdoch , Dr.  Patrick,  on  the  connexion  between  the 
parallaxes  of  fun  .and  moon,  their  denfities,  and  difturb- 
ing  forces  on  the  ocean,  p.  24. 

N, 

Naples , alarm  in  that  city  occafioned  by  the  laft  eruption 
of  Mount  Vefuvius,  p.  7.  Topographical  map  of  the 
kingdom  preparing,  p.  196. 

Newton , Sir  Ifaac,  his  difcoveries  on  the  colours  of  bo- 
dies, p.  68.  His  opinion  on  light,  p.  339,  340. 

O. 

Oaks  raifcd  from  acorns  preferved  in  wax,  p.  79. 

Vql.  LVIJI.  Ccc  Oaks, 
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Ohio , Ikeletons  found  near  that  river  in  North  America, 
P;  35- 

Oftr'ts , worfhiped  by  the  Phoenicians  in  Malta,  p.  2 62. 
Ovid , his  ddcription  of  the  exceflive  cold  on  the  Euxine 
lea,  p.  59. 


P. 

Pcsjlum , an  ancient  city  in  Lucania,  p.«46.  Its  noble 
ruins,  ibid.  Etrufcan  medal  oi  that  city,  p.  247. 
Struck  about  the  time  of  the  Social  war,  p.  250. 

Parallax  of  the  fun  determined  from  the  obfervations  of 
the  lad  tranfit  of  Venus,  p.  107.  Menftrual  parallax, 
what  it  is,  p.  1 57. 

Parallaxes  of  fun  and  moon,  their  connexion,  p.  29. 

Parfons , Dr.  James,  his  account  of  a particular  fpecies  of 
cameleon,  p.  192. 

Pajferi , Signior,  his  opinion  about  a medal  of  Poeftum 
confirmed,  p.  246.  His  miftake  in  decyphering  one 
of  the  letters,  p.  248, 

Pennant , Thomas,  Efq-,  on  the  different  fpecies  of  the 
birds  called  Pinguins,  p.  91. 

Pennfylvania , degree  of  latitude  meafured  in  that  province, 
p.  272.  Advantages  of  the  fituation,  p.  273. 

PercuJJion , force  of,  whether  proportioned  to  the  velocities  of 
bodies  in  motion,  or  to  the  fquares  of  thefe  velocities,  p. 

1 7.  Falfe  reafonings  of  the  refpetftive  fupporters  of 
thefe  opinions,  p.  18,  19.  Experiments  made  in  order 
to  account  for  the  diverfity  of  appearances,  from  the 
nature  and  degree  of  cohefion,  p.  20 — 23. 

Phofpborus  imbibing  light  like  the  Bolonian  (tone,  p.  337. 
Is  not  worn  out  by  being  expofed  to  the  fun,  p.  338. 
But  is  fo  by  water,  ibid.  Imbibes  light  from  the 
moon,  p.  342. 

Planman,  Profeflbr  Andrew,  on  the  determination  of  the 
folar  parallax,  from  the  obfervations  of  the  laft  tranfit  of 

Venusj 
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Venus,  p.  107.  He  is  to  go  to  obferve  the  next  tranfic 
at  Cajaneburg,  p.  108. 

Plymouth , meteorological  obfervations  made  there,  p.  136. 

Pinguin , the  Patagonian  fpecies  defcribed  by  Mr.  Pen- 
nant, p.  91.  Are  only  found  in  fouthern  latitudes, 
p.  94.  The  leffer  fpecies  defcribed,  p.  97.  The  red- 
footed pinguin,  p.  98.  All  thefe  fpecies  are  of  a dif- 
ferent genus  from  the  bird  called  Penguin  in  the  north 
parts  of  Europe  and  America,  p.  99. 

Priejlly , Dr.  Jofeph,  on  rings  confifting  of  all  the  prifma- 
tic  colours,  made  by  ele&rical  explofions  on  pieces  of 
meial,  p.  68. 

Punic,  character  on  Maltefe  medals,  p.  235.. 

Qt 

Quadrupeds,  the  ladteals  eafily  found  in  them,  p.  21.7. 

QuaJJi  root,  good  in  fevers,  p.  8o>  81. 


R.. 


Rain  water,,  probably  contained  within  the  bowels  of 
Mount  Veluvius,  p.  7.  Difcharged  from  Mount  Et- 
na, p.  8.. 

Regiomontanus,  the  inventor  of  decimal  fractions,  p.  207. 

Richardfon,  Dr.  William,  on  the  force  of  percuffion,  p.  17. 
His  experiments  made  with  clay  on  that  fubjedt, 
p.  20—25. 

Robert/on,  Mr.  John,  on  the  theory  of  circulating  decimal, 
fractions,  p.  207. 

Rome,  great  heats  in  that  city,  p.  336. 

Royal  Society , the  Council  of,  ordered  a degree  of  latitude 
to  be  meafured  in  North  America,  p.  272. 

Rujfell,  Dr..  Alexander,  was  informed  at  Aleppo,  that 
inoculation  was  pradtifed  by  fome  of  the  Bedouins, 


p.  1.40. 
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Ruffe'll,  Dr.  Patrick,  his  account  of  inoculation  in  Ara- 
bia, p.  142. 


Samnite  'Etnifcan  medal  explained,  p.  253. 

Short , Mr.  James,  on  the  cold  of  1 740  compared  with 
that  of  i;68  in  London,  p.  55,  56. 

Siberian  bones,  probably  the  fame  with  thofe  found  in 
North  America,  p.  44,  45.  Different  from  thofe  of 
elephants,  ibid. 

Smeaton , Mr.  John,  on  the  menftrual  parallax  aiifing 
from  the  mutual  gravitation  of  the  earth  and  moon, 
p.  156.  Defcription  of  a new  method  of  obferving 
the  heavenly  bodies  out  of  the  meridian,  p.  170. 

Smoak  from  Mount  Veluvius  reached  to  the  ifland  of  Ca- 
prea,  28  miles  off,  p.  5.  Covered  it  entirely  during 
the  laft  eruption,  and  fpread  over  Naples,  p.  8.  Sha- 
dow of  it  marked  on  the  furface  of  the  fea,  p.  xi. 

Sticks  thruff  into  the  crevices  of  the  lava,  long  after 
the  eruption,  took  fire  immediately,  p.  10. 

Stockholm , cold  moderate  laid  winter  in  that  city,  p.  152. 

Stones , fhot  up  from  Mount  Vefuvius  to  the  height  of 
1000  feet,  p.  3. 

Swetzingen , aftronomical  obfervations  made  there,  p. 
345- 

Sivinton , the  Rev.  John,  his  interpretation  of  a Punic 
coin  of  the  ifland  of  Gozo,  p.  235.  Of-  an  Etrufcan 
coin  of  Pceflum,  p.  246.  Of  a denarius  of  the  Vetu- 
rian  family,  p.  253.  Of  another  Punic  coin  of  Gozo, 
p.  261.  Of  an  inedited  Punic  coin,  p.  265. 


T. 

'Thoracic  duff,  double  in  birds,  p.  218 — 220. 

Time  ought  not  to  be  taken  into  the  account  of  the  efti- 
mation  of  the  force  of  percuflion,  p.  18. 

T omost 
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Tomes,  or  Tomi,  fup'pofed  to  be  the  fame  with  the  modem 
Temifware,  p.  59. 

Topographical  map  of  Naples  and  Sicily  ordered  to  be 
made,  p.  196. 

Tusks,  found  in  North  America,  have  been  judged  to  be 
real  ivory,  p.  41.  Their  form  is  fomewhat  different 
from  the  elephant’s,  p.  37. 

Turtle , lafceals  and  lymphatics  difcovered  in  that  amphi- 
bious animal,  p.  223,  224. 

Turks , fome  adopt  inoculation,  p.  144 — 146.  But  rejedd 
it  in  mold  parts  of  the  Ottoman  empire,  ibid. 


V. 


Venus , its  menftrual  parallax  may  be  obferved,  p.  165. 
Its  laid  tranfit  obferved  at  Naples,  Malta,  and  Ta- 
rentum,  p.  200.  That  of  1769  expedded  to  determine 
the  parallax  of  the  fun,  p.  127.  Obferved  at  Green- 
wich, p.  355. 

Virgil , his  account  of  the  frozen  rivers  in  Calabria, 
p.  65. 

Unique,  what  is  meant  by  reafonings  deduced  from  that 
principle,  p.  26 — 31. 

Volga , river,  imperfeddly  reprefented,  p.  215.  More 
accurately  furveyed,  and  delineated  in  a new  map,  by 
Mr.  Forfter,  p.  216, 


Wales , inoculation  known  there  Jn  the  laid  century; 
p.  148. 

VVargentin , Mr.  Peter,  on  the  temperature  of  the  air  at 
Stockholm  during  the  laid  winter,  p.  152. 

Warfaw9 


I 
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Warfaw , the  greateft  cold  in  that  city,  p.  151.  Decli- 
nation of  the  needle  there,  ibid. 

Watfon , Dr.  William,  his  account  of  Mr.  Miller’s  expe- 
riments on  the  lowing  oT  wheat,  p.  203. 

Wheat , common  red,  fown  and  divided  by  Mr.  Charles 
Miller,  p.  204.  Surprifing  multiplication  of  one 
grain,  p.  205. 

Wine,  in  a ftate  of  congelation  during  the  flay  of  Ovid 
at  Tomos,  p.  61.  And  defcribed  in  the  fame  ftate  by 
Virgil,  p.  62. 

Wolfe , Dr.  on  the  great  cold  at  Warfaw  this  year,  p. 
1 51.  And  in  1740,  ibid. 

Z. 

Zannoni,  Mr.  Rizzi,  his  account  of  feveral  aftronomical 
obfervations  made  in  the  kingdom  of  Naples  and  Si- 
cily, p.  196. 
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